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NeW MILROYAL 
CONTROLLED VOLUME PUMP 


The low flow pump with: 


Totally enclosed, self-lubricated drive * Adjustable capacity while running 


If you meter low flows, here’s the most perfect 
pump on the market .. . at the right price. Its 
novel, totally-enclosed drive unit operates in oil— 
practically takes care of itself. And capacity of the 
MILROYAL can be easily adjusted while operat- 
ing—manually or automatically. 

The new MILROYAL has been developed as a 
direct result of your needs. And to meet this 
“ideal” in precise metering and pumping, Milton 
Roy introduces, with this pump, a unique drive 
unit which: 


1, Translates high speed rotary motion of the 
pump motor to low speed reciprocating motion 
with a minimum of working parts. Gear 
reducer is an integral part of pump and 
stroke adjustment mechanism. 


Lubricates itself. The entire unit is totally 
enclosed...all bearing surfaces continuously 
lubricated. 

Provides 0-100% stroke adjustment while 
operating from the forward end of the stroke, 
giving effective complete displacement of 
fluid on each stroke. Metering accuracy is 
+1.0% or better. 

Adapts readily to either electric or pneumatic 
stroke control units for use in automatic 
control systems. 


MILROYAL pump capacities currently range 
from 0.89 gallons per hour (gph) for pressures up 
to 4,470 psi to 88.0 gph at pressures to 170 psi. 
As many as 9 MILROYAL pumps can be driven 
by a single motor. Present models utilize motors 
from 14 to 1 hp, with larger motor units now in 
development. Either Step-Valve or Diaphragm 
liquid ends can be used. 

Bulletin 258-1 describes in detail the opera- 
tion of our new unique drive and what this means 
to you in more efficient, trouble-free operation. 
It lists all specifications for the “‘perfect’’ meter- 
ing pump. Write for it. 


Visit our booth #513 at the ISA Show and see the MI 
ROYAL in operation 


Milton Roy Company, 1300 E. Mermaid Lane, Phila. 18, Pa. 





Controlled Volume Pumps 
Colorimetric Analyzers 
Hydrogen Purifiers 
Laboratory Instruments 


25 


YEARS 


CHEMICAL INSTRUMENTATION SYSTEMS 
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Like you, George Chinn is a perfectionist 


As K & M’s Chief Engineer, George Chinn 
might be expected to be at least somewhat biased 
in his opinion of the valves we make. He isn't. 
Ask him about our products and he'll tell you that 
they’re “not bad”. 

For George, this is saying quite a lot. We doubt 
if any customer could be as critical. In fact, if you 
were to watch him midwifing a prototype run- 
through on the test loop, you’d probably wonder 
if he weren’t secretly in the pay of a competitor, 


8) 8 


so diligently does he poke around looking for 
something wrong. And with twenty-five years of 
valve engineering behind him, he knows just 
where to look, too. 

More often than not, he finds a few unsuspected 
bugs. When he does, we are, honestly, almost 
glad. Not that we enjoy headaches or have any- 
thing against showing a profit. It’s just that we'd 
rather find the flaws, if any exist, than have our 
customers find them. Makes sense, doesn’t it? 


diaphragm control valves 


~ KIELEY & MUELLER, INCORPORATED | 


64 Genung Street, Middletown, New York 


Eighty-two Years of Service to the Process and Power Industries 
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SCANNING THE WORLD OF INSTRUMENTATION 
What's New Companies on the Move .. 
Economics Marine Sciences .. . 
International Measurement Standards 
Coming Events 


FEATURE EDITORIAL 
CRISIS IN COMMUNICATION — Editorial, Charles W. 


INTRODUCING OCEANOGRAPHY 
First in a series of fascinating articles depicting instrumentation at work in the deep. ISA Marine 
Sciences Division outlines its structure and objectives. James M. Snodgrass 


SCHEDULING AND CONTROLLING A STANDARDS LABORATORY 
Experience shows moderate costs incurred for positive scheduling and control of calibration pro- 
cedures to be more than offset by improved quality and product yield Andre S. Medvedeff 


A PILOT PLANT FOR EVALUATING ANALYZERS 


Consolidated Edison finds that pilot plant testing of on-stream analyzers far surpasses in-plant 
testing. Willard A. Crandall 


OPTIMIZING CHEMICAL PROCESSES BY RIDGE ANALYSIS .. 


Learn how Du Pont optimized a chemical reactor system to attain maximum profit at a specified 


C. R. Hall and A. E. Hoerl 


production level. 


REMOTE BINARY CONTROL OF MULTIPLE MOTORS 


A forceful and informative article for all control engineers; a must for those interested in switch- 


ing Circuits. W. Leonchick and J]. Mech 


END-POINT PROGRAMMING OF BATCH PROCESSES 
In batch processing, “time” should not be the ultimate criterion. Read how end-point program- 
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AT ESSO’S BAYWAY REFINERY... 


Central Lectrodryer serves entire plant, 
keeps instrument and tool air desert-dry 


A steady flow of moisture-free instrument air is essential to smooth-running 
refinery operations. Lectrodryers have long been used at the Bayway Re- 
finery of the Esso Standard Division of Humble Oil and Refinery Company, 
Linden, New Jersey, to control moisture content in individual instrument 
systems. But the addition of new instruments, more controls and air-driven 
tools eventually overtaxed the combined capacity of the individual dryers. 


E. J. Durbin, Chairman @ 
H. P. Kallen + 


EDITORIAL STAFF 


Charles W. Covey, Editor 

George A. Hall, Jr., Associate Editor 
Robert G. Settelmaier, Assistant Editor 
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Chicago 11, Ill. 
W. A. Cook, Norman C. Shellman 


Esso has recently installed a single, central 
Lectrodryer, from which dry air is piped 


throughout the entire plant. In addition to 
year-round protection against instrument 
freeze ups, this system provides ample addi- 
tional air to operate air-driven tools without 
the need of anti-freeze; means better tool lubri- 
cation, longer tool life. Moreover, there is 
neither air nor maintenance time wasted in 
bleeding lines dry. 

Investigate the benefits of such a Lectrodryer 
system by writing for case history sheets illus- 
trating in detail specifications and solutions to 
a multitude of moisture problems. Pittsburgh 
Lectrodryer Division, McGraw-Edison Co., 
356 32.d Street, Pittsburgh 30, Pennsylvania. 


t\ aes A aber one hie 


et. 


Lectrodryer’s wide range of drying 
apparatus also includes this budget 
model, which delivers small quan 
tities of extremely dry air for wave 
guides, small cubicles, instrument 
systems and the like. 
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LOOK HOW EASY IT IS TO REVERSE THE ACTION 
OF A FOXBORO CONTROL VALVE! 


air-to-open...air-to-close — one valve for the job of two 


Unbolt the motor casing and rotate it 90°; rebolt and shift air 
connections — that’s all you do to reverse the operation of a 
Foxboro control valve. Takes just a few minutes — without 
touching valve body or process piping — without employing 
special tools or skills. 

Foxboro reversible motors are especially suited for needle 
valves, Saunders-type valves, and other control valves having 
non-reversible bodies. They’re also used with Foxboro Stabilflo* 


Valves — the original valves with equal percentage flow char- 
acteristics and wide 50 to 1 rangeability. 

Foxboro control valves with their quick-reversible valve motor, 
are an exclusive Foxboro development. They're perfect for pilot 
plant operations and other processes frequently “juggled.” 
Types and materials to meet any process requirement. 

Write for detailed bulletins today. The Foxboro Company, 348 


Neponset Avenue, Foxboro, Mass. 
*Reg. U.S. Pat. Off. 


OXBOR 
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WHY MORE ENGINEERS ARE SPECIFYING LIBRASCOPE ENCODERS 


New design features in Librascope encoders have sharply reduced noise and eliminated ambiguity, while adding 
many hours of usable life. Among other features: faster operating and slewing speeds, accuracy you can depend 
on. And Librascope encoders have proved reliable in more than 15,000 military and commercial installations. 
Librascope now builds 132 encoder models with a variety of capacities, output codes and case sizes. It’s probable 
that one of these encoders will satisfy your shaft position-to-digital conversion requirements. For the details, tell 
Librascope’s engineers your applications and requirements. They’ll promptly recommend th« best encoder for 
the job. Just write to Applications Engineering, Librascope, Glendale 1, California. Jn a hurry? TWX us collect 


pee & CENERAL 
PRECISION 


LIBRASCOPE DIVISION | GENERAL PRECISION INC. GLENDALE 1, CALIFORNIA 
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SCANNING \ WHAT’S NEW 


SUPERSENSITIVE DUNC—So sensitive that it can detect one atom of radi- 
um in a billion billion molecules of seawater is US Navy’s DUNC Deep 
Underwater Nuclear Counter. Over 200 hours have been logged by DUNC 
in the Gulf Stream collecting data on intensity of undersea radiation sour- 
ces in their natural environment. DUNC instantly reads out data formerly 
obtainable only by deep sea sampling and laboratory analysis. (ISAJ’s se- 
ries of stories on Underwater Instrumentation begins on page 74, this issue. ) 


FIRST PNEUMATIC COMPUTER—Garrett Corporation’s AiResearch Di- 


vision, Phoenix, Arizona—which heretofore has confined its products to 
pressurizers, heaters and coolers for aircraft—-will enter the industrial in- 
strument field at ISA’s Los Angeles Show, September 11-15. And ISAJ’s 
September issue will bring you full technical details on their initial new 
product “APAC”—AiResearch Pneumatic Analog Computer—especially de- 
signed for industrial process control. 


ELECTRONICS: DYNAMIC BUT DEPENDENT—While the electronics in- 
dustry was the most dynamic of our economy in the past decade, growing 
from $2.6 billion in 1950 to $10.3 in 1960, it has achieved this 15%-per-year 
expansion by increasing dependence on government orders. The Electronic 
Industries Association estimates that 76% of all scientists and engineers 
working in US electronics are paid in government money. Of the 155,000 
technical men employed in electronics, 83% work in industry, 8% work for 
Uncle Sam and 5% do research in non-profit organizations and schools. 


65 MILLION MILES/HOUR—Dr. Milton Farber, vp-research, Rocket Pow- 
er Inc., Pasadena, believes that man one day will reach the incredible speed 
of 65 million mph in ion-powered space ships. Farber envisions that speeds 
of 750,000 mph will be achieved in 10 years. Such a vehicle could reach 
Jupiter in 22 days, while the best ch2mical rockets would take 645. Warns 
Farber, the only way America can beat the: Russians into far space is to 
push hard US electronic propulsion research, play down the present all-out 
program in chemical propellants. 


‘SPEED THE DREAD NEWS—High school and college students soon will 
get the good—or bad—news on their grades faster from a midget computer 


being designed at Case Institute of Technology. Al Misek, Case Computer 
Center, has developed a special typewriter-size $2,650 transistorized com- 
puter which converts A’s and B’s into numbers, averages them and pro- 
duces final grade-point averages almost instantly, eliminating hours of cler- 
ical work and human errors. 


TECHNICAL TURNING POINT?—Deutsch & Shea, New York advertis- 


ing firm, has been scoring the countrywide demand for technical men. 
With their “Engineer/Scientist Demand Index” based on 7/61 through 12/ 
60 at 100, here are scores for recent months: April—95.3, May 93.7, June 

108.3. D&S thinks after careful study that June’s figure represents wide- 


spread recruiting activity and a turning point for the better in engineering 
employment. (Continued on Page 11) 


August 1961, Vol.8,No.8 / 9 





10 / 


Exciting things are happening at Barton —new products that answer old prob- 
lems in the fields of flow, differential pressure and liquid level measurement and 
control. Examples of these products are: 1) The Model 273 Pneumatic Transmit- 
ter which offers ranges from 0-4” w.c. to 400 psi, with safe working pressures to 
10,000 psi. 2) The Model 266 Chart Changer, the simplest and most dependable 
device for automatically changing and storing recorder charts. 3) The Model 269 
Wide Range Integrating Flow Meter that accurately measures gas flow over a 
range as highas 15:1. These are but a few of the important developments taking 


place at Barton that can benefit your business. Be sure to see them at booth 653. 


SEE 
THESE THREE 
OUTSTANDING 
BARTON 
INSTRUMENTS 
AT THE 
ISA SHOW 


BARION. 


INSTRUMENT CORPORATION 
MONTEREY PARK, CALIFORNIA 
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SCANNING | WHAT’S NEW (Continued from page 9) 


MAN SUPERIOR TO INSTRUMENT-—!In a refreshing reversal of usual 


space-age pronouncements, Minneapolis-Honeywell’s Aeronautical Division 
manager, Everett H. Dale predicts that as space flights increase in length, 
man’s role will be increasingly important. “In extended flight,” says Dale, 
“man will play a large part in maneuvering re-entry and landing on un- 
known surfaces.” Too, as flight times grow longer, man’s skills will be re- 
quired to service and maintain the instruments and the vehicle itself. 


FIGHTING COMPUTERS—The first lightweight, mobile computer design- 
ed especially for front-line combat use has been delivered by Philco’s Com- 


puter Division, Willow Grove, Pa. to the US Army Signal Research Lab- 
oratory for testing. The computer, quickly mountable on a truck, will han- 
dle calculations in logistics, intelligence, command control, fire support, tar- 
get allocation, march tables, nuclear fallout patterns, plus administration 
and support data processing. 


SALARY TELESCOPING ENDS—For many years salaries paid to starting 
engineers rose fast, while those of older engineers failed to keep pace. Now, 
believes the National Society of Professional Engineers, this “telescoping” of 
engineering pay rates has ended. Engineers today are retaining their start- 
ing salary advantages over other occupations — sales, business, accounting, 
etc. For since 1956, salaries of experienced engineers have been increasing 


slightly faster than those of beginners. 


RIQAP TO GENERAL DYNAMICS— General Dynamics Electronics Divi- 
sion, Rochester, N. Y. has been awarded the highest honor Army Signal Corps 
can bestow on a manufacturer, in recognition of the division’s “production 
of high quality products for the Armed Forces.” RIQAP (Reduced Inspec- 
tion Quality Assurance Plan) is designed to reduce the amount of end-product 
inspection by the Government through greater reliance on the maker’s own 


quality control practices. 


TRANSISTORS UP—TUBES DOWN— Forced by “economic factors arising 


out of increased use of transistors and shrinking tube sales,’”’ Philco’s Lans- 
dale Division will expand transistor operations and gradually drop receiv- 
ing tube manufacture in the remainder of 1961. And CBS Electronics, ““due 
to the technological requirements of the space age,” will discontinue tube 
making at Danvers and Newburyport, Massachusetts, and concentrate fu- 
ture efforts on semiconductors and microelectronics. 


DON’T FORGET TO PACK YOUR COMPUTER—According to John L. 

Burns, president of RCA, the vacationing executive of 1970 will throw in 

with his camping gear and golf clubs, a miniature computer no bigger than 

a portable radio. Plugging into the nearest phone, he will dial his com- 

pany’s master data-processing system and carry on his daily routine as if 

back in the office. Except for size—and persuading business men to use it 
says Burns, the scheme is wholly possible right now. 
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£350 
“|. actuator 


INTERCHANGEABLE 


For ALL Body styles, 
Just Off the Press! 


A 64-page bulletin on Fisher Control valves 

is now available. Completely illustrated with 
diagrams, tables, performance charts, and other 
information of value to the instrument engineer. 
Write for your free copy of Bulletin E-600 today. 


FISHER GOVERNOR COMPANY 


MARSHALLTOWN, IOWA 
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‘ACTUATORS 
ALL Pressure, ALL Fluids 


If it flows through pipe anywhere in the world 
...chances are it's controlled by 


SINCE 1880 
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Fewer Graduates — 
Higher Wages 


If Federal agency needs are 
met, the Government will em- 
ploy a total of 65,550 professional 
level engineers by 1963—a 19142% 
increase over 58, says the Civil 
Service Commission. But recent 
drops in freshmen engineering 
enrollment indicate that the 
growing Federal demand for 
these men will not be met! In 
projecting future supply and de- 
mand, CSC traced the follow- 
ing trends in science and engi- 
neering classes: 


Bachelor's Degrees 


Science Engineering 


1961 engineering graduates, 
however, will once again find 
increases in starting salaries in 
almost all fields. The following 
tabulation from a 35-college sur- 
vey by the Metropolitan N.Y. 
College Placement Officers 
Assoc., shows that all salary of- 
fers exceed the 1960 figures! 


Average Monthly Salary 
1961 Engineering Graduates 


High Low 
Aero $548 $537 
Civ 550 499 
Chem $52.. 525... 
Elec .. 600.. 552 
Indus . 537 524. 
Mech , 555.. 535 


Average 


Contracts 


Measurement Systems has an 
Air Force Systems Command 
contract to develop a new ana- 
lytical instrument—an IR polar 
recording nephelometer—to pro- 
vide information on fog and dust 
particles suspended in the at- 
mosphere. 


The US Gage Div., American 
Machine & Metals has a $175,380 
contract from the Army Ord- 
nance District, Philadelphia, to 
make baroswitches (altitude 
sensitive switches actuated by 
barometric pressure) for war- 
heads of tactical missiles. 
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SCANNING \ECONOMICS 


An Aerobee-Hi rocket-borne 
spectrometer for studying UV 
energy emitted by brilliant stars 
will be developed by Perkin- 
Elmer under contract to Prince- 
ton University Observatory. 


A follow on contract in excess 
of $500,000 for electronic digital 
printers has been awarded the 
Clary Corp. by Autonetics/North 
American Aviation. 


Kollsman Instrument Corp. 
has been selected by G.E. to de- 
velop and build an important 
portion of the attitude stabiliza- 
tion and control system for the 
U.S.’s first orbiting astronomical 
observatory (OAOQ). 


Sanders Associates will pro- 
duce sonobuoys for undersea de- 
tection in anti-submarine war- 
fare with a $2,146,999 Navy con- 
tract. 


A $250,00 contract for two 
high-speed digital data record- 
ing systems for shipboard instal- 
lation has been awarded Monitor 
Systems by the Naval Research 
Lab. 


A study contract for the guid- 
ance system to be used in the 
Space Logistic Maintenance and 
Rescue Vehicle (Slomar) has 
been awarded General Precision 
by the Martin Co. for the Air 
Force. 


General Dynamics will supply 
the instrument and control sys- 
tems for the 100 kw nuclear 
mock-up reactor being build by 
Lockheed for NASA at its Plum 
Brook, Ohio nuclear facility 


Texas Instruments will design 
and develop an unattended ma- 
rine seismic monitoring system 
under a $268,000 Air Force con- 
tract. 


Electronic Associates an- 
nounces receipt of a $408,750 
contract from G.E.’s Missile and 
Space Vehicle Dept. for three 
general purpose analog comput- 
ers to study heat transfer prob- 
lems of space vehicles. 


RCA will install six all-tran- 
sistorized electronic data proc- 
essing systems for company- 
wide operations at the Newark, 
N.J. headquarters of one of the 
largest utilities in the country, 
the Public Service Electric and 
Gas Co. 


Earnings: Mostly Up 


Loral Electronics more than 
doubled sales and earnings for 
the year ended March 31... 
during the period beginning May 
8 and ending June 16, Radiation 
Inc. secured over $2.4 million 
dollars of new business . . . back- 
log orders of Rockwell-Standard 
are the highest in 15 months, 
now 35% above Feb. ’61 .. . net 
sales of $18.4 million, 26% in- 
crease over the previous pe- 
riod’s $14.6 million, were re- 
ported by Perkin-Elmer for the 
9 months ended April 30... 
Quan-Tech Labs’ gross sales for 
the first quarter are up 91% 
over the same period of 60... 
consolidated sales for Ampex for 
the year ended April 30 were 
$70,105,000, compared with 1960’s 
record $73,434,000 . . . Telecom- 
puting Corp.’s net income for 6 
months ended April 30 resulted 
in a loss of $160,958 or 5¢ per 
share .. . consolidated net earn- 
ings for Fischer & Porter for the 
year ended April 30 showed a 
48% profit improvement on a 
13% increase in shipments over 
the previous year . . . all-time 
high net sales of Sanborn Co. 
for 1960 were $16,586,172, a 10% 
increase over 1959’s $15,104,152 
... Airpax Electronics first quar- 
ter earnings rose to $27,420 as 
against $16,072 for the same pe- 
riod for 1960 . . . Genisco also 
noted record high sales with 
over $800,000 in contracts re- 
ceived in May ... gross 1961 
income of Laboratory for Elec- 
tronics was $50,929,000, a 6% in- 
crease over 1960’s $48,114,000... 
Daystrom’s earnings were far 
short of expectations: for the 
year ended March 21, net profit 
was $601,116 or 48¢ a share, com- 
pared with the 1960 net profit of 
$2,271,278 or $2.48 a share. Sales 
totaled $92,359,605 as against 
1960’s $90,609,129. 





NEW TEMPERATURE TRANSMITTER 


offers thermal system options with ranges from —125° to 1000°F 


Completely new, completely flexible, 
the new Honeywell Temperature Transmitter 
gives you a choice of either gas or mercury 
thermal system plus a wide selection of meas- 
uring bulb styles. Die-cast aluminum case is 
4” by 7” by 9”. Concentric scale is 814” long. 


New built-in rebalancing capsule auto- 
matically compensates for changes in ambi- 
ent temperature. Two-way overload pro- 
tection covers 100% of span. Maintenance 
is greatly simplified by modular construction 
which lets you remove any major component 
by loosening two screws. All field adjust- 
ments are easily accessible, and a self-locking 
feature prevents upset after calibration ad- 


justments are made. 


Transmitter Features: Gas (—125° to 
800°F) and mercury (—40° to 1000°F) 
actuated thermal systems with bulbs for any 
application. Mount on pipe welded to flow 
line, or on bracket that clamps on the hex 
head of the socket. Vibration resistant ther- 
mal system means accurate measurement 
on vibrating flow lines. 


For more complete details on the new Tem- 
perature Transmitter, call your nearby 
Honeywell field engineer. Or write for S630-1. 
MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. In 
Canada, write Honeywell Controls, Ltd., 
Toronto 17, Ontario. 


New Temperature Transmitter is 
available with concentric scale as 


rg *Steseenng sent iS 
shown or as a non-indicator. The (iii 
unit transmits with calibrated ac- oneywe 


curacy of +0.5% of full scale, 


and indicates within +1.0% of - , 
full scale. iH Fit WE Coutol 


SINCE 1865 


HONEYWELL INTERNATIONAL Sales and Service officesin al! principal cities of the world. Manufacturingin United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 
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See this and many more 
MASONEILAN PRODUCTS 
at the ISA Show 

Los Angeles, California 
BOOTH 828 


/ ISA Journal 


Exterior and interior views of Model 12520 Level Transmitter. 
Upper photo shows plug-in design of solid state amplifier. 




















Mason-Neilan 
Mason-Neilan has utilized the best features 
Presents. li at ae of mechanical and electronic design to pro- 


vide a new device for transmitting dc signals 
proportional to level variations. 


This transmitter combines the time-tested, 
field-proven variable displacement measur- 
ing element made famous by the 12000 Series 
pneumatic level controllers, with an LVDT 
displacement transducer and a solid state 
amplifier. A choice of output signals permits 
A New use with any presently available electronic 
receiver — indicator, recorder or controller. 


Consider these important features: 


” 2 
a h- wvalit Accuracy . . . within 1%. High feedback 
serves to maintain accuracy and stability 

under changing ambient conditions. Torque 


tube assembly design insures true center of 
rotation — eliminates objectionable friction. 


x 
Fle ctro fl | C Reliability . . . solid state circuit with com- 


ponents of the highest quality. 
Versatility . . . wide choice of output signals 


. - and level ranges. Left or right hand case 

| q U i eve mounting — reversible in the field. Selection 
of mounting types to meet all vessel require- 
ments. 


_< Ruggedness .. . sturdy aluminum explosion- 

ia q S mi df proof instrument case provides maximum 
durability and protection to all internal parts. 

Simplicity . . . adjustments are readily ac- 


cessible and easily made. Plug-in amplifier 
assembly for convenient maintenance. 


Complete data are yours for the asking. If 
you are now using, or contemplate using, 
electronic controls, we invite you to get in 
Making the proven advantages touch with a Mason-Neilan representative, or 
write to 
of displacement level measurement 


a MME 
available for centralized electronic MASONEILAN 
ae 


contro/ systems 


er 


Products that Work tor Your Profit 


Ni ason-NEILAN 


Division of Worthington Corporation 


29 NAHATAN STREET, NORWOOD, MASSACHUSETTS, U. S. A. 
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PRODUCT 
APPLICATION 
BNCHOR 


TIMING MOTORS 


HANSEN 


MANUFACTURING 
COMPANY, INC. 
PRINCETON, INDIANA 


ISA Journal 


CLOCK 
PROGRAMMING 


systems 


using reset clock movements 
powered by Hansen SYNCHRON motors 


MINNEAPOLIS-HONEYWELL REGULATOR 

COMPANY incorporates Hansen SYNCHRON 
Clock Movements in its Indicating Clocks and 
Master Control Systems — for installation in 
schools, public buildings, in industry, or wher- 
ever accurate time must be maintained. Single- 
dial Indicating Clocks are coordinated by 
Master Clock Programming, with automatic 
correction — to compensate for deviations 
caused by current fluctuations available 
either on an hourly or 12-hour correction basis. 
Hourly correction resets the clock which may 
be from 55 seconds fast to 59 minutes slow 
depending on current fluctuations, at two min- 
utes before the hour. The 12-hour correction 
occurs between 5:00 and 5:30 o’clock, auto- 
matically resetting clocks up to 12 hours slow. 


HANSEN SYNCHRON CLOCK MOVEMENTS 
were chosen by Minneapolis-Honeywell because 
of satisfactory power and dependability expe- 
rienced by a previous supplier to the firm. 
Hansen SYNCHRON motors are connected to 
reset movements through a gear, clutch and 
cam arrangement. The clock systems operate 
with 60-cycle and 24-volt motors, on 115-volt 
current — generally most readily available on 
typical installations. 

SEND TODAY for informative folder containing specifications 


and technical data on all Hansen SYNCHRON motors and 
clock movements. 


HANSEN REPRESENTATIVES 

THE FROMM COMPANY 

5150 W. Madison, Chicago, Illinois 

H. C. JOHNSON AGENCIES, INC. 

Rochester, N. Y. — Buffalo, N. Y. — Syracuse, N. Y 
Binghamton, N. Y. — Schenectady, N. Y 

ELECTRIC MOTOR ENGINEERING, INC. 

los Angeles, Calif. — (Olive 1-3220) 

Oakland, California / > 
WINSLOW ELECTRIC CO = 
New York, N.Y. — Essex, Conn. (SOuth 7-8229) 

Cleveland, Ohio 


Sweet's Product 
Design File 


Philadelphia, Penn 
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Firms Here & Abroad 


Raytheon has 1/3 interest in 
Semiconductors Private, Ltd., 
first transistor-making firm li- 
censed by the Indian govern- 
ment to make and sell transistors 
and diodes in India. 


SAMES, major French elec- 
tronics firm, has established an 
organization in NYC to handle 
its US sales of high voltage pow- 
er supplies, particle accelerators 
and electrostatic spray equip- 
ment. 


Chromafer, S.A., Geneva, 
Switzerland, has been named 
sales rep in Europe and the Near 
East for the Hammarlund-Auto- 
mation Div., Telechrome Mfg. 
Corp., Amityville, N.Y. 


An arrangement for the stock- 
ing and distribution in the US 
of Siemens Hall-Effect devices 
has been concluded between 
Siemens-Halske A.G., Germany, 
and Instrument Systems Corp., 
College Point, N.Y. 


A United Kingdom analog 
computation center, available to 
industries on a time-rental ba- 
sis, has been set up near London 
by Electronic Associates for de- 
sign/simulation programs in the 
nuclear, automotive, missile and 
chemical fields. 


Canadian Allis-Chalmers has 
transferred all electrical produc- 
tion from its St. Thomas, On- 
tario plant to its facilities at La- 
chine, Quebec. 


Orders 


Biggest industrial boost ever 
for Puerto Rico: 57,000 military 
telephone hand-sets will be man- 
ufactured at the new Puerto 
Rican plant of Electrospace 
Corp., Valley Stream, N.Y., un- 
der a $479,000 US Army Signal 
Corps contract. 


Oak Ridge National Lab’s 150,- 
000th shipment of radioisotopes 
—10,000 curies of gaseous triti- 
um for labeling compounds and 
luminescent signs—is on its way 
to the French AEC. The ship- 
ment is part of the US Atomic 
Energy Commission’s interna- 
tional program of isotope distri- 
bution begun in 1946. 





Everything's 
under Control! 








MICROSEN % 


All's right at half after midnight 

The new shift settles in to monitor the 
processing steps. Meanwhile, out among the 
towers, Robertshaw-Microsen® Electronic 
Systems are providing maximum automation for 
data acquisition, transmission, recording and 
control of process variables, It’s a typical job 
for Robertshaw — keeping everything under 
control. For greater system flexibility, lower 
initial investment and minimum operating costs 
— specify Robertshaw-Microsen for precision 


control of pressure, temperature, differential 


pressure, Oxygen concentration, liquid level, gas 


analysis, pH, flow. Over 50 sales-service offices 
— write for address of the one nearest you— 
and for Technical Bulletin 10, entitled 


“Process Instrumentation 








Shown above: (Top, |. to r.) Microsen Transmitter, 
Microsen Recording Controller.( Bottom) Microsen 
Transmitting Potentiometer, Level-Tek Level 
Detection and Control System 


{eronautical and Instrument Division 
Robertshaw-Fulton Controls Company, 
Santa Ana Freeway at Euclid Avenue 


Anaheim, California 
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SCANNING \COMING EVENTS 


Oceanographers To Meet At Woods Hole 


for ISA-ASLO Marine Sciences 


Ninety marine sciences papers 
will include over 40 on instru- 
mentation during the ISA-ASLO 
sponsored Marine Sciences Con- 
ference in Woods Hole, Massa- 
chusetts. 


The five-day meeting, set for 
September 11-15, will be held at 
the Woods Hole Oceanographic 
Institution in conjunction with 
the 24th Annual Meeting of the 
American Society of Limnology 
and Oceanography. 

Programming for the confer- 
ence was directed by a five-man 
ASLO-ISA committee. Repre- 
senting ASLO: B. H. Ketchum 
and Charles Yentsch, both of 
Woods Hole Oceanographic In- 
stitution and Gordon A. Riley, 
Bingham Oceanographic Labora- 
tory, Yale University. ISA team: 
Roy D. Gaul, A & M College of 
Texas and D. D. Ketchum, 
Woods Hole Oceanographic In- 
stitution. 


Technical Program 
Monday Morning—September 11 
Concurrent Sessions A & B 


Session A Chairman: Earl Hays 

Design and Installation of the Fixed 

Acoustic Buoy, R. P. Oberlin, The Martin 
Company 

The Quiet Platform—Key to Successful 

Oceanographic Acoustic Research, A. D 
Cobb, US Navy Underwater Sound 
Laboratory 

Instrumentation for the Measurement of 

Hydrodynamic Flow Noise, R. C. Fitzpat- 
rick and C. L. Wakamo, University of 
Michigan 

Acoustical Noise Measuring Buoy with 

Digital Data Recording, T. F. Hueter, D. 
M. Baker and J. T. Shaw, Minneapolis 
Honeywell Regulator Co 

Linear Array Performance in Non-Iso- 

tropic Random Fields, Sheldon Gardner, 
Technical Research Group, Inc 

Deep Transducer Design, R. P. Delaney, 
The Martin Company 

Error Analysis of Location of Underwater 

Sound Sources with Cabled Hydrophone 

Fields, J. H. Morrissey, Philco Corp 

Effects of Spectral Composition of Random 

Thermal Variations on Phase and Ampli- 

tude Fluctuations of a Sound Wave Prop- 

agating in the Sea, Aimo Salenius, Sperry 
Gyroscope Co 

Session B Chairman: Mary Sears 

The Distribution of Calanoid Copepods 


Off the Southeast Coast of the US, T. E 
Bowman, Smithsonian Institution 
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Succession of Two Acartia Species in Es- 
tuaries, H. P. Jeffries, Narragansett Ma- 
rine Laboratory. 
The Significance of Individual Variations 
Within a Species in Plankton Populations, 
H. B. Moore, The Marine Laboratory, 
University of Miami. 
Secondary Biological Production in the 
N. Atlantic Ocean, February-May, 1961, 
Herbert Curl, Jr. and R. A. Stone, 
Woods Hole Oceanographic Institution. 
Biological Changes in the Marine Com- 
munities at Cape Ann, Mass., 1933-1961, 
R. W. Dexter, Kent State University. 
Marine Nitrifying Bacteria, S. W. Watson, 
Woods Hole Oceanographic Institution. 
Plankton Inter-Relationships in a Land- 
Locked Fiord on Baffin Island, I. A. Mc- 
Laren, Fishery Research Board of 
Canada. 


Monday — 11:00 am 


24th Annual Meeting: American Society of 
Limnology and Oceanography. 


Monday — 2 pm 


Welcome Address: Paul Fye, Director, 
Woods Hole Oceanographic Institution 

Panel Discussion—Instrumentation Needs 

of Oceanography; C. S. Cox and J. Snod- 
grass, Scripps Institution of Oceanog- 
raphy; R. O. Reid, A & M College of 
Texas; W. S. Richardson, V. Worth- 
ington and R. G. Stevens, Woods Hole 
Oceanographic Institution. 


Monday Evening 


Chairman: B. H. Ketchum 

Cocktail Party—5 pm—Main Lecture Hall 

Keynote Address—8:30 pm—Some Goals 

for Oceanographic Instrumentation Devel- 

opment, Henry Stommel, Harvard Uni- 
versity. 


Tuesday Morning—September 12 


Concurrent Sessions A & B 


Session A Chairman: Roy D. Gaul 

A Telemetering Thermometer, A. J. Cam- 
panella, HRB-Singer, Inc. 

Long-Range Oceanographic Telemetering 

System, R. G. Walden and D. H. Frantz, 
Jr., Woods Hole Oceanographic Insti- 
tution. 

A Data Acquisition and Reduction System 

for Oceanographic Measurement, D. D. 
Ketchum and R. G. Stevens, Woods 
Hole Oceanographic Inst. 

The Problems of Reliable Long Range 

Transmission of Remote Oceanographic 

Measurements, Charles McLoon, Hughes 
Aircraft Co. 

Standards in High-Speed Data Systems, 
H. E. Seibert, R. F. Devereux and 
R. D. Baxter, Convair. 

A Data Processing and Display Instrument 

for Oceanographic Research, J. T. Laing, 
Westinghouse Electric Corp. 

A General Discussion of Timing Control 

Methods Available for Self-Contained Data 

Collection Systems, A. Dingee and F. Fey- 
ling, Geodyne Corp. 

A Concept for an Air-Interrogated Syn- 

optic Oceanographic Data Sampling Buoy, 


Conference 


R. A. Zlotky, Chance Vought Corp. 
Data Recording Device for Underwater 
Instrumentation, E. D. Van Reenan, Edger- 

ton, Germeshausen and Grier, Inc. 

Influence of a High Hydrostatic Pressure 

Environment on Electronic Components, 
Cc. L. Buchanan and M. Flato, Naval 
Research Laboratory. 

Session B Chairman: John Ryther 

The Nutritional Requirements of Trachelo- 

monas Hispida, E. A. Snow and W. M. 
Lyons, Massachusetts Dept. of Public 
Health. 

The Physical and Chemical Components 

of the Plasma of Tendipes Plumosus Lar- 

vae (Tendipedidae:Diptera) Vital in the 

Translocation of Radiostrontium, B. B. 
Bushong, L. M. Carson and L. L. Cur- 
ry, Central Michigan University. 

Minimum Cyanocobalamin Requirements 

of Some Marine Centric Diatoms, R. R. L. 
Guillard and Vivienne Cassie, Woods 
Hole Oceanographic Inst. 

An Investigation of the Ecological Role 

of Vitamin B,, in the Oceanic Environ- 

ment. E. A. Wood, Bingham Oceanograph- 
ic Laboratory. 

The Inter-Relationship Between Water- 

Soluble Yellow Substances and Chiloro- 

plastic Pigments in Marine Algae, C. S. 
Yentsch, Woods Hole Oceanographic 
Inst. 

Organic Aggregates in Sea Water, G. A. 
Riley and Satoshi Nishizawa, Bingham 
Oceanographic Laboratory. 

Comparison of Metabolism of Anaerobic 

Basins with Metabolism of Normal Bays 

in Texas, Norman Vick and H. T. Odum, 

Institute of Marine Science, Port 

Aransas. 

Seasonal Variation of Organic Phosphate 

Levels in the Western N. Atlantic, D. A. 
McGill, Nathaniel Corwin and B. H. 
Ketchum, Woods Hole Oceanographic 
Inst. 

Changes in Organic Carbon Accompany- 

ing Oxygen Changes in Light and Dark 

Bottle Experiments, R. F. Wilson, Univer- 
sity of Texas. 

The Effect of Salinity and Temperature 

on Natural Populations of Phytoplankton 

Species, E. M. Hulburt, Woods Hole Oce- 
anographic Inst. 

An Ozonation Technique for the Estima- 

tion of Nitrate in the Presence of High 

Nitrite Concentrations, R. F. Vaccaro and 
Jon Thunberg, Woods Hole Oceano- 
graphic Inst. 


Tuesday Afternoon 


Invited Papers 

Session Chairman: A. C. Redfield 

Applications of the Gyropendulum, Wil- 
liam von Arx, Woods Hole Oceano- 
graphic Inst. 

(No Title Available), R. B. Kershner, Ap- 
plied Physics Laboratory, Johns Hop- 
kins University. 

Internal Waves and Their Measurement, 
E. C. LaFond, US Navy Electronics 
Laboratory 


Tuesday Evening 
Smoker: 8:30 pm—M.B.L. Club. 


(Please Turn to Page 23) 





RELIABLE 
INFORMATIO 


CIRCLE NO. 14 ON PAGE 174 August 1961, Vol 8. No.8 / 21 





HALLIKAI 
is headquarters 
m Anal 


Process 


Hallikainen Process Stream An- 
alyzers help to reduce costs and 
improve products. Get all the facts 
from Hallikainen Instruments. 
headquarters for process stream 
analyzers and other precision 
equipment. Shown here are the 
latest components for automation, 
all of which have been proven in 
every-day operation. 


ws 
COLOR ANALYZER (above), gives elec 
trical output signal to permit the recording 
of color of petroleum products in color 
range from pale yellow to deep red. Uses 
ASTM glass color-standards for calibration 
purposes. 

Two of many other Hallikainen products 
(not shown): (1) ALKYLATION ACID 
ANALYZER for determining the strength 
of acid in sulfuric acid alkylation plants; 
(2) MICROMALYZER, a low cost, com- 
pact precision chromatographic laboratory 
instrument for detection of hydrocarbons. 
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VAPOR PRESSURE AN- 
ALYZER (left), pay out: 
one to three months. Con- 
tinuously samples and 
records vapor pressure of 
gasoline or liquefied gases 
in a flowing stream. 


CONTINUOUS VISCO- 
METER (right) , decreas- 
es greatly the cost of plant 
operation by reducing 
laboratory analyses ol 
viscosity; aids operators in 
fast, efficient, quality con- 
trol of refinery opera- 
tions. Explosion-proof de- 
sign. Reliable. Rapid pay 
out. 


IEN INSTRUMENTS 


atl ka 


for 


Strea yzers 


i : 


ULTRAVIOLET ANALYZER (above), 
instantly and continuously measures ultra- 
violet absorbing components in_ process 
plant streams, such as aromatics, diolefins, 
ketones and aldehydes. Determinations: 
from few parts to high percentages. 


BOILING POINT ANALYZERS: Pic 
tured to the right is END POINT model. 
Analyzers are of two types. (1) Initial and 
10%, and (2) below 90% to end point. 
Both models are continuous; they lower 
costs, give better yields and uniform prod- 
ucts because of immediate tower control. 
Pay out: 30 to 60 days. 


7 


(All products illustrated are of 
Shell Development Company design) 


us today for full technical details 


LIKAINEN 


- s 
Street Berkeley 10, California 
Phone: LAndscape 4-1757 


we 


1341 Seventh 
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(Scanning/Coming Events, from Page 20) 


Wednesday Morning — 
September 13 


Session Chairman: W. T. Edmondson 


Rates of Migration of Daphnia in Relation 
to Environmental Factors, D. C. McNaught 
and A. D. Hasler, University of Wis- 
consin. 
The Seasonal Fluctuations of Natural 
Midge Populations (Tendipedidae:Diptera) 
in Two Michigan Lakes, T. L. Devine, 
Wilbur Waggoner and L. L. Curry, 
Central Michigan University. 
Quantitative Multiple Opening and Closing 
Samplers, A. W. H. Bé, Lamont Geological 
Observatory. 
Seasonal Distribution of Planktonic For- 
aminifera in the Western N. Atlantic, A. 
W. H. Bé, Lamont Geological Ob- 
servatory. 
The Epizooplankton Population in the N. 
Central Sargasso Sea, C. J. Fish and T. A 
Napora, Narragansett Marine Labora- 
tory. 
Recent Advances in the Investigation of 
Bioluminescence in the Sea, G. L. Clarke, 
Harvard University. 
The Diurnal Rhythms of Bioluminescence 
in the Euphotic Zone of the Sea, R. H. 
Backus, C. S. Yentsch and Asa Wing, 
Woods Hole Oceanographic Inst. 
Metabolism, Feeding and Growth in a 
Marine Copepod, Calanus Hyperboreus, R. 
J. Conover, Woods Hole Oceanographic 
Institute 
Sound-Scattering Spectra of Deep Scat- 
tering Layers in the Western N. Atlantic 
Ocean, J. B. Hersey, R. H. Backus and 
J. D. Hellwig, Woods Hole Oceano- 
grahic Inst. 
Experiments with Sampling of Nekton 
with a Giant Cast Net Dropped from 
Naval Helicopter, W. Ogletree, J. Thomp- 
son, E. Guerra, and H. T. Odum, Inst. 
of Marine Science, Port Aransas 
Problems Involved in Operating and Main- 
taining a Large Recirculating Sea Water 
System, K. T. Marvin, Bureau of Com- 
mercial Fisheries, Galveston 


Wednesday Afternoon 
Invited Papers 


Session Chairman: C. O'D. Iselin 

Marine Biologists and Instruments, John 
Kanwisher, Woods Hole Oceanograph- 
ic Inst. 

Fluorescent Dye Tracer Studies of Advec- 

tion and Diffusion—Instrumentation, Tech- 

niques and Results, J. H. Carpenter and 
D. W. Pritchard, Johns Hopkins Univ. 

(No Title Available), Frank Snodgrass, 
Scripps Inst. of Oceanography. 


Wednesday Evening 


Clambake: 6 pm—Nimrod Club, Falmouth 
(Meet at M.B.L. Club for transporta- 
tion.) 


Thursday Morning — 
September 14 


Session Chairman: W. S. Richardson 

The SVTP Instrument and Some Appli- 

cations in Oceanography, R. J. Lovett and 
S. H. Sessions, US Naval Ordnance 
Test Station 

The World’s Largest Salt Bridge, P. C. 
Mangelsdorf, Jr., Woods Hole Oceano- 
graphic Inst 

An Instrument for the Direct Measure- 

ment of the Speed of Sound in the Ocean, 
F. J. Suellentrop, A. E. Brown and 
Eric Rule, Lockheed Aircraft Corp. 

An Acoustic Ocean Current Meter, F. J. 
Suellentrop, A. E. Brown and Eric 
Rule, Lockheed Aircraft Corp. 

A Doppler-Shift Ocean Current Meter, J. 
D. Chapulnik and P. S. Green, Lock- 
heed Aircraft Corp 

High-Accuracy, Self-Calibrating Acoustic 

Flow Meters, R. A. Lester, Westinghouse 


Research Laboratories. 
Currrent Measurements from a Line of 
Buoys, W. S. Richardson, Woods Hole 
Oceanographic Inst. 
Deep Current Measurements Near Ber- 
muda, R. F. McAllister, Geophysical Field 
Station, Columbia University. 


Thursday Afternoon 


Session Chairman: D. F. Bumpus 


Patterns in Pond Ice, A. H. Woodcock, 
Woods Hole Oceanographic Inst 
Movement of Radiosodium (Na™) in an 
Ice-Covered Lake, G. E. Likens and A. D 
Hasler, University of Wisconsin. 
Comparison Between the Motion of a Sub- 
marine and That of the Surrounding Fluid, 
F. J. Reegan, Westinghouse Electric 

Corporation. 

Non-Tidal Drift Off the East Coast of the 

US, D. F. Bumpus, Woods Hole Oceano- 
graphic Institution. 

A Mathematical Model of Nutrient Con- 

ditions in Coastal Waters, G. A. Riley, 
Bingham Oceanographic Laboratory. 

A Preliminary Summary of Shear Waves 

in a Baroclinic Gulf Stream Model, A. C 
Duxbury, Bingham Oceanograph Lab 

Sea State—Its Importance and Limitations, 
L. M. Hunt, National Academy of 
Sciences. 

The Form of Creeks in Tidal Marshes, A 
C. Redfield and L. S. Hollister, Woods 
Hole Oceanographic Inst 

Sediment Shear Strength and Water Con- 

tent Variability Within a 10 Sq Mile Area 

on the Continental Slope Off New England, 
A. F. Richards, US Navy Electronics 
Laboratory. 

Water Content Variability in a Silty Clay 

Core Form Off Nova Scotia, G. H. Keller, 
US Navy Hydrographic Office, and 
A. F. Richards, US Navy Electronics 
Laboratory. 

Factors Influencing the Mineralogy of 

Carbonate Sediments, K. E. Chave, Le- 
high University. 


Friday Morning — 
September 15 


Session Chairman: A. C. Vine 


The Bathypage, A. A. Mills, Inst. of Ocean- 
ography, Dalhousie University 

An External Core-Retainer, A. A. Mills, 
Institute of Oceanography, Dalhousie 
University. 

Some New Oceanographic Devices, Shale 
Niskin, Marine Laboratory, University 
of Miami 

The Use of the Precision Graphic Recorder 

in Oceanography, S. T. Knott, Woods Hole 
Oceanographic Inst. 

Inverted Echo Sounder, Willard Dow and 
Stephen Stillman, Woods Hole Ocean- 
ographic Inst. 

A Bottom Strip Map Electronic Camera, 
A. J. Campanella, H.R.B.-Singer, Inc 

Recent Advances in Underwater Camera 

Equipment, S. O. Raymond and H. E 
Edgerton, Edgerton, Germeshausen 
and Grier, Inc 

Applications of Seismic Profiling with 

the Thumper in Northern Narragansett 

Bay, E. D. Van Reenan, Edgerton, Ger- 
meshausen and Grier, Inc 

Thermoelectric Power for Oceanographic 

Research, Melvin Barmat, General Instru- 
ment Corporation. 

Application of Modern Remote Handling 

Techniques to Oceanography, J. W. Clark, 
Hughes Aircraft Co. 

Physiographic Diagram of the South At- 
lantic, B. C. Heezen and Marie Tharp, 
Lamont Geological Observatory. 
Development of a Self-Propelled Under- 
water Vehicle for Oceanographic Data 
Gathering, W. L. Cannon, Chance Vought 

Corporation. 

The Scuba Zone, E. K. Parker, General 

Electric Co 


Raleigh Site of Joint 
Nuclear Symposium 


The 1961 Joint Nuclear Instru- 
mentation Symposium, spon- 
sored by ISA, IRE and AIEE, 
will be held September 6-8 at 
North Carolina State College in 
Raleigh, N.C. 

In addition to outstanding pa- 
pers by American researchers, 
the symposium will also feature 
papers from Britain, Canada and 
France. 

Pre-registration and advance 
housing reservations are strongly 
urged by the symposium com- 
mittee, since Raleigh’s biggest 
social event of the year, the 
swank Debutante Ball, will be 
held at the same time. 

Pre-registration fees before 
August 28 are: ISA, AIEE, IRE 
members (including educators) 
—$17.50; students—$3 (proceed- 
ings $2.50 extra); non-members 
—22.50; banquet and social hour 
—$5. 

Registration after August 28 
is: ISA, AIEE, IRE members and 
educators — $20; students — $3: 
non-members—$25; banquet and 
social hour—$6. On the first day 
of the Symposium, registration 
will begin at 8:30 am. 

Housing accommodations will 
be available at $2 per night per 
person for double occupancy in 
a modern campus dormitory. 

In order to pre-register, write 
directly to Dave Stansel, North 
Carolina State College, College 
Extension Service, Raleigh, N.C. 

For further information con- 
tact C. S. Lisser, Oak Ridge Na- 
tional Laboratory, Oak Ridge, 
Tennessee. 


Technical Program 


Wednesday Morning — 
September 6 


Research Instrumentation and 
New Devices 


Reactor Power Monitor Utilizing Cerenkov 
Radiation, J. L. Lovvorn, Oak Ridge Na- 
tional Laboratory. 
High Current Regulated Supply for the 
Oak Ridge Cyclotron Combining Tansis- 
tors and Magnetic Amplifiers, W. H 
White, Jr.. B. C. Behr and W. E 
Lingar, Oak Ridge National Lab 
Application of Silicon Radiation Detectors, 
LeConte Cathey, E. I. DuPont de Ne- 
mours, Savannah River Laboratory 
A Sub-Millimicrosecond Current Amplifier 
Utilizing an Unusual Transistor Effect, F 
T. May and R. A. Dandl, Oak Ridge 
National Laboratory. 


(Please Turn to Page 24) 
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(Scanning/Coming Events, from 


Wednesday Afternoon 


Space Instrumentation 


Survey of Space Nuclear Instrumentation, 
G. Ludwig, Goddard Space Center. 
Gamma Ray Astronomy in Space in the 
50KEV to 3MEV Region, L. Peterson, Uni- 

versity of Minnesota 
Instrumentation for Measurements in the 
Van Allen Belts, W. Wheltley, University 
of lowa 
University of Chicago Cosmic Ray Ex- 
periments Above 0.5MEV in Space, J 
Lamport, University of Chicago 


Thursday Morning — 
September 7 


Surveys of the Sta © of the Art 


Our Changing Views of Reactor Instru- 
mentation, A. R. Pearson and C. G. Len- 
nox, Atomic Energy of Canada, Ltd 
A Survey of Instrumentation in Particle 
Accelerators, W. A. Higgenbotham, Brook- 
haven National Laboratory 
British Review Paper, A. B 
A.E.R.E., Harwell, Eng. 
Capability of Safety Systems for Destroy- 
ing Reactors, E. P. Epler, Oak Ridge Na- 
tional Laboratory 


Gillespie, 


Thursday Afternoon 


Plasma Research Instrumentation 


A Survey of Plasma Instrumentation, C 
Wharton, University of California Ra- 
diation Laboratory. 

The Use of Electrostatic Probes in Plasma 

Physics, F. F. Shen, Princeton University 

Diagnostic Instrumentation in the UCRL 

Plasma Research Program, W. F. Cum- 
ming, University of California Radia- 
tion Laboratory 

DCX Instrumentation, Herman Postma, 
Oak Ridge National Laboratory. 

Soft X-Ray Plasma Diagnostics, Franz C. 
Jahoda, Los Alamos 


Banquet: 7:30 pm 


Friday Morning — 
September 8 


Process and Monitoring 
Instrumentation 


A Continuous Photometer for Low Con- 

centration of Uranium in Aluminum Ni- 

trate-Nitric Acid Solutions, C. M. Slanksy 
and E. E. Erickson, Phillips Petroleum 
National Reactor Testing Site 

In-Line Gamma Monitor, Uranium Color- 

imeter, J. W. Landry, Oak Ridge Na- 
tional Laboratory 

Savannah River Laboratory Criticality In- 

cident Alarm System, J. N. Wilson, E. I 
duPont de Nemours Savannah River 
Laboratory 

Failsafe A-C High Low Limit Detector, 
E. A. Bianchi and P. Lenk, Strom- 
berg-Carlson 

Fast Response Monitor for Airborne Uran- 

ium Dust, W. O. Gentry and G. B. Sea- 
borne, Oak Ridge Gaseous Diffusion 
Plant 

Effect of Thermal Neutron Irradiation on 

Thermocouples and Resistance Thermom- 

eters, C. W. Ross, Leeds & Northrup 


Friday Afternoon 


Design of Systems and Instruments 


Digital Computers for Use in Nuclear 

Power Applications, J. Prades and Y. 
Panis, Ramo-Wooldridge (CEAE) 
France 

Automatic Self-Testing of Reactor Mon- 

itoring Systems, D. Fitzgerald, Bendix 

Criteria for Transistorization, E. B. Hub- 
bard, General Electric 

Nuclear Systems Design for Reliability, 
J. L. Cockrell, J. H. Magee and V. S 
Underkoffler, Leeds & Northrup 
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Industrial Electronics Symposium 
Stresses Manufacturer-User Liaison 


Emphasizing electronic manu- 
facturer-industrial user cooper- 
ation, the 1961 Joint Industrial 
Electronics Symposium will at- 
tempt to foster a closer liaison 
and better understanding be- 
tween the two groups. The two- 
day meeting, sponsored by ISA, 
AIEE and IRE, will be held in 
Boston’s Bradford Hotel, Sep- 
tember 20-21. 

Luncheon speakers for the 
Symposium are Harold Chest- 
nut, General Engineering Lab- 
oratory, G.E., and Dr. J. F. 
Reintjes, Director of MIT’s Elec- 
tronic Systems Laboratory. On 
Wednesday noon, Dr. Reintjes 
will discuss, “Educating Engi- 
neers for Careers in Industrial 
Electronics”. As the Thursday 
luncheon speaker, Mr. Chestnut 
will cover “The Role of Elec- 
tronics in Industrial Automatic 
Control”. 

Advance programs, registra- 
tion forms and hotel reservation 
information can be obtained by 
writing directly to the Arrange- 
ments Chairman, D. J. CaCerda, 
Badger Mfg. Co., 363 Third St., 
Cambridge, Mass. 


Technical Program 


Wednesday Morning — 
September 20 


Session I 
Measuring Techniques for Industry; Chair- 
man: Dr. C. W. Clapp, General Electric. 


Non-Contact Dimensional Measurements 
by Optical and Electronic Techniques, C. 
D. Bryant, Allen B. DuMont Labs. 
Non-Destructive Testing of Materials and 
Components, Paul Dick, General Electric. 
Moisture Measurement in Industry, H. W. 
Gebele, The Foxboro Co. 

Analytical Instrumentation for Process 

Monitoring and Control, H. J. Maier, 
Perkin-Elmer Corp. 

Electronic Devices for Measuring Flow, 
D. R. Lynch, Fischer & Porter Co. 


Wednesday Afternoon 


Session II 
Digital and Analog Techniques in Indus- 
try; Chairman: F. W. Atkinson, Owens- 
Corning Fiberglas Co. 


Digital Control Techniques Applied to 

Automatic Weighing Processes, D. W. Ken- 
nedy and C. W. Hibscher, Toledo 
Scale. 

Digital Control of In-Line Blending, C. A. 
Hill, Packard Bell Computer. 

Blending by Analog Computers, H. H. 
Roth, Minneapolis-Honeywell Regu- 
lator Company. 

Computer Control Practices and Prefer- 

ences in Industry, W. Mikelson, General 
Electric. 


Electronic Guidance and Remote Control 
for Coal Mining, K. L. Shrider, Reliance 
Electric and Engineering Co. 


Thursday Morning — 
September 21 


Session III 


Power Conversion Techniques; Chairman: 
C. H. Chandler, Gillette Safety Razor 
Company. 


D-C to A-C Power Conversion by Semi- 

conductor Inverters, E. J. Duckett, West- 
inghouse Electric Corp. 

An A-C Electric Transmission/Drive for 

Turbine Powered Vehicles, G. E. Pinter. 
Jack & Heintz, Inc 

A 50 KVA Adjustable Frequency 24-Phase 

Controlled Rectifier Inverter, C. W. Flair- 
ty, General Electric. 

Trends in Ultrasonic Machining Tech- 

niques R. P. Curtis, Raytheon Co. 

Thermoelectric Applications to Industrial 

Problems, Dr. J. C. R. Kelly, Westing- 
house Electric Corp. 


Thursday Afternoon 


Panel Discussion on Manufacturer-User 
Problems; Moderator: W. E. Vannah, The 
Foxboro Co. 


Panel Members: Chemical Processing—E. 
S. Ida, E. I. DuPont de Nemours; 
Paper Mills—R. F. Sorenson, St. Regis 
Paper Co.; Machine Tools—Myer Fox, 
Lapointe Machine Tool Co. (Represen- 
tatives from the Utility and Steel 
Industries to be named.) 


11th Instrument Symposium 
& Equipment Exhibit Set 


The 11th Instrument Symposi- 
um & Research Equipment Ex- 
hibit will be held October 9-12 
at the National Institutes of 
Health, Bethesda, Md. The ISA 
Washington Section is one of six 
sponsors. 

Program topics encompass re- 
cent developments in research 
methods and instrumentation in- 
cluding: applied gas chroma- 
tography, factors influencing in- 
terpretation of spectra, elec- 
tron magnetic resonance, ther- 
mogravimetric analysis, electron 
probe analysis, application of 
physiological instrumentation to 
clinical problems and optical ro- 
tatory dispersion. 

Symposium Chairman is Dr. 
Julius Sendroy, Jr., Naval Medi- 
cal Research Institute, Bethesda 
14, Md. Executive Secretary and 
Exhibit Manager is J. B. Davis, 
National Institutes of Health. 
Exhibit Chairman is Louis Heiss, 
American Instrument Co. 








‘a solid reliability record’ 
“A VIGOROUS USERS EXCHANGE ORGANIZATION” 
“unmatched capability in its price class” 
“WIDEST SELECTION OF INPUT-OUTPUT ACCESSORY UNITS” 
“PROGRAMMING SUPPORT IN DEPTH’ 
“EASE OF Gia 
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WITH THE BENDIX G-15 COMPUTER 
YOUR EXTRA DIVIDEND IS EXPERIENCE 


There’s a reason for the continuing leadership of the Bendix 
G-15 among small and medium-scale computers. The reason is 
experience ...for over five years ...in nearly 400 installations... 
in more than 1000 different applications. 

Behind this experience is superior performance, real economy, 
and proven support... qualities which have made the G-15 pre- 
ferred by thousands of engineers in industry after industry. 

The G-15 achievement record is outstanding. It continues to 
be a leader in its field—the number of new G-15 users is growing 
every month. Investigate the proven capabilities of the G-15 
today. See for yourself why G-15 “experience pays”...and how 
it can work for you. * For information 


on your particular applications write to: 


Bendix Computer Division 


DEPT. Z-34 LOS ANGELES 45, CALIFORNIA 
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important difference 


“Is there a significant difference in digital 
voltmeters?” 

Definitely — these eight design and construc- 
tion features show some of the important 
differences between NLS instruments and those 
of other manufacturers. These are the engineering 
innovations that assure accuracy and reliability 
... that minimize maintenance and downtime... 
that add greater long-term usefulness. 


TRANSISTORIZED CIRCUITRY are 
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MERCURY-WETTED RELAYS AND 
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in digital voltmeters! 


The fact that NLS originated the digital volt- 
meter and continues to introduce the major inno- 
vations is another sign of superiority in digital 
voltmeters. 

Call your NLS office or rep for a demonstration 
of the instrument of your choice or write today 
for the informative NLS catalog that describes 
the world’s most complete line of digital volt- 
meters... by purpose... by price. 


n 0 n o l I nea r systems, I nc. Originator of the Digital Voltmeter 


DEL MAR, CALIFORNIA 
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The 





premium 
thermocouple 
wire with 


metal sheath and mineral 
insulation (.020’ to .500’ O.D.) 
for universal application 
especially when high tem- 
peratures, high pressures, 
or'space limitations are 
factors, and for sensitiv- 
ity and quick response. 


Many sizes in I.S.A. cali- 
brations with 304 stainless 
steel or Inconelsheathand 
MgO insulation carried in 
stock. Hundreds of other 
combinations may be or- 


dered to suit conditions. 


Get the facts on 
XACTPAK today 
BULLETIN 1-500 


Thermocouples 


, 
P\OZ 
Fittings — \ — 
Connections & A) » ; 


Terminations 
and Assemblies 


od V0) 0 e-em c1e), 3910), olen 


poration 


Subsidiary of PneumoDynamics Cor, 


623, West 30th St., Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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SCANNING 


COMPANIES ON THE MOVE 





Mergers & Acquisitions 


Instrument Systems Corp. has 
acquired the operating assets and 
business of the GHR Halltest 
Corp., Valparaiso, Ind., makers 
of a wide line of magnetic test 
instruments incorporating Hall 
Effect generators. 


The Boards of Directors of 
Laboratory for Electronics and 
Tracerlab have voted to merge 
with LFE as the surviving com- 
pany. 


All outstanding stock of the 
Circo Corp. has been acquired 
by Branson Instruments. Circo 
will continue operation at its 
present location in Clark, N.J. 
with no personnel changes. 


The Boards of Directors of The 
Lionel Corp. and Hathaway In- 
struments have approved acqui- 
sition of Hathaway by Lionel, 
the surviving corporation. 


A plan for merger of Bowmar 
Instrument Corp. and Technol- 
ogy Instrument Corporation of 
Acton, Mass., has been approved 
in principle with Bowmar the 
surviving company. 


Gulton Industries has acquired 
Chicago-based West Instrument 
Corp., producers of precision 
temperature control equipment. 


New Firms 


Epsco will participate in a new 
data processing and timing 
equipment firm, Astrodata, Inc., 
located at Anaheim, Calif. 


Research and Control Instru- 
ments, Woburn, Mass., will man- 
ufacture a new line of direct 
reading spectrometers, spectro- 
graphs and related accessories. 


Cambridge Scientific Indus- 
tries, Inc., based in Cambridge, 
Md., will design and manufac- 
ture electromechanical devices 
for the electronic and aircraft 
industries and the medical pro- 
fession. 


Data Technology Corp., new 
specialists in advanced electronic 
data acquisition and processing 
systems, announces that an ad- 
vanced data system for medical 
research is underway in their 
Palo Alto plant. 


Cadre Industries Corp. has 
formed a new subsidiary, Beta 
Instruments Corp., Dallas, Tex., 
to develop and market sophisti- 
cated new transistorized test in- 
struments and amplifiers. 


A new electronic firm, Memo- 
rex Corp., Santa Clara, Calif., 
will specialize in electronic 
memories and advanced mater- 
ials and technology related to 
this field. 


Expansion 


A new division specializing in 
the application of nuclear beta 
measuring gages and systems 
has been formed by the Ohmart 
Corp., Cincinnati. 


The Bendix Industrial Con- 
trols Section has acquired an 
additional plant in Detroit which 
affords a 50% increase in pro- 
duction activity. 


New production facilities for 
precision polystyrene capacitors 
have been opened by Electronic 
Associates at iis West Long 
Branch, N.J. plant. 


Hewlett-Packard will build a 
new 400,000 sq ft plant in Love- 
land, Colo. 


Formation of a Programmed 
Teaching Services Group has 
been announced by Auerbach 
Electronics, Philadelphia. 


New Name 


E. C. Smith Mfg. Co., Consho- 
hocken, Pa., makers of thermo- 
couple temperature measuring 
elements and accessories, an- 
nounces a name change to Smith 
Thermotronics, Inc. 
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CORRECTS AND COMPENSATES 
FOR VARIATIONS IN temperature — 
humidity — barometric pressures — dust. 


Under any climatic extreme the all 
mechanical GRAVITOMETER 
measures specific gravity for use in 
orifice meter measurement. No 
controlled or conditioned atmosphere 
is required, and there are no com- 
plicated or critical adjustments to 
make for atmospheric variations. 


The GRAVITOMETER was 
designed to eliminate errors in the 
float-type gravitometer when varia- 
tions occur in the temperature and 
density of the atmosphere surround- 
ing the sample float. 


The GRAVITOMETER can be 
installed without the use of highly 
trained technicians, and is easily 
operated and maintained. Com- 
pletely automatic, it produces posi- 
tive, accurate and correct specific 
gravity measurements. 


d eae Ske 
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UNITED GAS CORP. GRAVITOMETER 








For Further Information UGC INSTRUMENTS 
Phone or Write: P. 0. Box 1407 
Shreveport, Louisiana 
Phone UN 1-4531 — LD 81 
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Cabled Multicouple Extension Wire 
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Dekoron Type AT multiple pair harness thermocouple extension wire 
issures peak performance of your process now—and for years to come 


Magnetic shield—made of magnetic material only—protects process performance 

from magnetic and static interference, gives greater impact and crush resistance while 

maintaining easy installation. Number-coded twisted pairs speed field installation without 
elaborate testing. Chemical and moisture resistant construction lasts years longer. 





Request a sample of Dekoron Type AT multicouple extension wire in lron-Consfantan, 
Chrome-Alumel, or Copper-Constantan today. It’s application engineered by the company 
with the greatest backlog of application experience ‘ 


4 4 


NO CONDUIT REQUIRED 


Number-Coded Pairs 
Flexible Stee/ Armor INSTALL FASTER 
———— . MAGNETIC-ELECTROSTATIC SHIELD 






Viny/ Outer Sheath 
DIRECT-BURIAL APPROVED 


Modified Square Lock Armor 
MECHANICAL PROTECTION 


Twisted Pairs 
foy-\, [od 4 mo) 0h am 10) 1) eee 


products 


quality © research ® service 








SAMUEL MOORE & COMPANY e¢« DEKORON PRODUCTS DIVISION e MANTUA, OHIO 
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SCANNING 


& MARINE SCIENCE What’s 
Davy Jones’s Flashgun NEW. ee from 
When the famous US Navy Coleman 


bathyscaphe Trieste next pene- 

trates the black depths of the 7 
Pacific (objective: 7 miles Fj t 

down!), it will photograph the ec ronics 
ocean floor with new Edgerton, 

Germeshausen & Grier equip- 

ment. Attached outside the hull 

will be an oceanographic camera 

and synchronized flash-gun (see 

below) able to operate at the 8- 

ton per-square-inch pressure and 

near-freezing temperature found 

37,500 feet down in Davy Jones’s 

locker. 





Camera unit has two 35-mm 
cameras, each holding 500 expo- 
sures. Depth and time are record- 
ed automatically for each expo- 
sure. Controls inside the bathy- 
scaphe enable scientists to take 
only pictures of especial interest. 


HIGHER 
RESOLUTION... 


3B series DIGITIZERS in 
. a ; 3, 4, 5 and 6 decade models 
NOW AVAILABLE with 


Underwater strobe light (top) and 1000 COUNTS per REVOLUTION 


dual camera can take pix at ocean Z 
floor under 7 miles of seawater! of input shaft. 





* SEE IT AT THE SHOW 


Digitizer, the heysiene of 


INSTRUMENT SOCIETY OF AMERICA (ISA) 
SEPTEMBER 11-15, 1961 
VISIT OUR DISPLAY BOOTH. 943 


COLEMAN ELECTRONICS, INC. 


133 EAST 162ND STREET, GARDENA, CALIFORNIA 
Seabottom photos like this, taken ANY 1-798 
at 1 mile, will provide exact de- 
tails of the hitherto unseen ocean 
floor. CIRCLE NO. 21 ON PAGE 174 
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POSITIVE PRECISION 

FLOW CONTROL PLUS 

» SUPERIOR CORROSION CONTROL 
WITH DeZURIK CONTROL VALVES 


AUTOMATIC FLOW CONTROL with almost unlimited flow characteristics . . . with 
highest rangeability, capacity, accuracy . . . with absolutely dead-tight shut-off 
and leakproof stem-seal—that’s the kind of complete CONTROL you get from 
every DeZurik Control Valve. Only these valves give you the original DeZurik 
Eccentric Action—friction-free, non-binding, positive positioning, unrestricted flow. 
And only these valves can be changed in throttling characteristic by simply chang- 
ing a cam in the positioner. No dismantling, no shutdowns! 


SUPERIOR CORROSION CONTROL on the toughest services is another feature of DeZurik Control 
Valves. Monel, Nickel, Hastelloy B or C, Alloy 20—these high alloys and many other resistant 
body-materials are available. You “customize” your DeZurik Control Valves with exactly the body 
and plug materials, the sizes and the operating units you require; you get precisely the flow 
control, corrosion control and cost control you've wanted! 


ASK FOR 
CONTROL VALVE 
BULLETIN 150 





IDY-YAts=ti24 


(Ole) = 3-10)-F-Wuleyn 
SARTELL, MINNESOTA 
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MEASUREMENT 
STANDARDS 





4 


Luminance Standards 
Find Many Uses 


In answer to widespread de- 
mands, our National Bureau of 
Standards is looking for a better 
way to evaluate the brightness 
of aircraft instrument dials and 
panels. NBS luminance stand- 
ards consist of 2-inch squares of 
flashed opal glass of known 
transmittance and a calibrated 
electric lamp, plus directions for 
use. Lamp calibration is stated 
as candle-power in a specified 
direction; opal glass transmit- 
tance as foot-lamberts per foot- 
candle incident on the undia- 
phragmed side. 

Because of the accuracy with 
which these standards can make 
brightness measurements, they 
are being used for luminance 
work in many fields, such as 
cathode and TV tube testing and 
to calibrate illuminating engi- 
neer’s light meters. 

The flashed-opal glass needs 
recalibration only at long inter- 
vals; the lamp, however, should 
be rechecked every 10 operating 
hours. Such luminance standards 
are obtainable from the Photom- 
etry and Colorimetry Section, | 
National Bureau of Standards, 
Washington 25, D.C., at from $63 | 
to $72, depending on the size of | 
the lamp  ordered—projection 
lamps of 100, 250 and 500 watts, | 
or inside-frosted tubular lamps 
in the same sizes. 





Light from lamp (left) operating | 
at specified voltage, is diffused 
through one-inch diameter dia- | 
phragm and measured by photo- 
cell (right), here being adjusted 
by Mrs. Velma Burns of NBS. 
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UP TO 52 CHANNELS OF IMMEDIATE DATA... 
ALL WITH INSTANT, POSITIVE TRACE IDENTIFICATION 


See for yourself how easy it is to iden- 
tify traces on print-out records produced 
by CEC’s 5-123 Recording Oscillograph. 
To find the channel number of any trace, 
simply lay a straight edge across the 
trace at the point of the 
identification interruption. 
The straight edge will inter- 
sect one of the trace num- 
bers automatically printed 
along the right side of the 
oscillogram. This immedi- 
ate trace identification 
means faster data reduc- 
tion. The 5-123 is available 
in 36 & 52-channel models. 


Belle Howell - 


Rapid, positive trace identification is 
but one of the many features of the 
5-123. When equipped with CEC’s ex- 
clusive optional “DATAFLASH’’*, the 
5-123 delivers ready-to-read traces 60 
times faster than any other 
print-out process avail- 
able. Push-button controls 
let you change recording 
speeds instantly —from 0.1 
to 160 inches per second. 
For complete information, 
cali your nearest CEC sales 
and service office or wrile 
for Bulletin CEC 1623-X21. 


*Patent Pending 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 





Here’s the only X-Y instrument today that gives 
you extremely fast response time — direct, large area 
recordings — 1% linearity: the SANBORN MODEL 
670A X-Y RECORDER. The capabilities of the 
670A make it particularly valuable in such applica- 
tions as rapid recording of diode and transistor charac- 
teristics ... hysteresis curves for control systems, 
gyros, servo valves, magnetic coils; velocity or 
acceleration vs. vibration of mechanical elements. 
Inputs to each axis are through interchangeable 
“*850”’ series preamplifiers, and can range from micro- 
volts to volts. With Model 850-1500A Low Level pre- 
amplifiers, 62.5 uv gives a 1” chart deflection; with 
Model 850-1300B DC Coupling preamps, 31.25 mv 
gives 1”’ chart deflection. To record 
one variable against time on the 
X-axis, the Model 670-800 Time 
Base Generator is also available. A 
plug-in MOPA is available to supply 
fixed frequency excitation to pre- 
amplifiers. 
Recordings are made on 8” x 8” 
daylight-loading, ultraviolet -sensi- 
tive charts by an optical (light beam) 


recording system. The trace may be monitored on 
phosphorescent screen before recording, beam intensi- 
ty is adjustable for maximum sharpness, and X and Y 
axes may be recorded directly on the chart. Brief post 
exposure in room light develops the record. 
SPECIFICATIONS 

Input: single-ended or push-pull 
Input Impedance: 5 megohms from each high input 
terminal to ground with 850-1300B preamplifier 
Frequency Response: to 130 cps within 3 db at 8’ 
peak-to-peak deflection 
Sweep Rates with Time Base Generator: from 0.01 to 
2 seconds 
Output Drift: 0.04 inch /hour with 850-1300B 
Packaging: Optional cabinet 211, 
x 20” x 20” high, or can be rack 
mounted in 15°,” of panel space 
Power Requirements: 450 watts, 
115 volts, 60 cycles AC 

Ask your local Sanborn Sales- 
Engineering Representative for com- 
plete information on the Model 
670A X-Y Recorder, or write the 
Industrial Division in Waltham, 
Massachusetts. 


” 





Record tOOth-of-a-second 
X-Y variables directly 


HYSTERESIS IN MAGNETIC COIL. 
This plot of magnetomotive force vs. flux 
recorded on the Sanborn 
The complete 


density was 
Model 670A X-Y Recorder. 


trace was made in 1/60th sec. — 


Sew 


SANBORN 
COMPANY 


INDUSTRIAL DIVISION 
175 Wyman Street, Waltham 54, Massachusetts 
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e at 2500"/sec. writing speeds 
e on 8" x 8" charts 

e with 1% linearity 

e from microvolts to volts 
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SKINNER 








Here’s a really miniature stainless steel solenoid valve 
with all the features of a larger valve 


P “4 ee erage, — 





e Now designers of pneumatic and hy- 
draulic control systems and devices re- 
quiring high flow in smaller packages 
can specify miniature solenoid valves 
from shelf stock. 





These new B Series valves are so small 
and so new that %” NPT was too 
large, therefore !;,.” PTF connections 
were selected. Fittings are included to 
make fluid connections with 4%” tubing. 


Never before have there been valves 
like this—really miniature in over-all 
size, pipe size, and weight. 


B SERIES FEATURES 


No leakage—Soft, synthetic inserts 
provide bubbletight sealing. Seats have 
smooth rounded edges—no cutting of 
insert material. 


VITAL STATISTICS 


3-way normally closed 

VY x Me" Mounting by means of two tapped mount- 
%4" Inlet and Outlet ing holes (8-32) in valve body. Can be 
045 mounted in any position. 

“ 
i oa 8 Voltage—Coils available in most AC and 
Sua DC voltages. Heat rise meets U.L. stand- 
150 PSI ard of 85°C maximum for continuous 
Down te 5 microns duty. Maximum power requirement— 
7 watts. 


Electrical housings are available with 
Skinner Distributors are now stocking the first of these single grommet or 4” NPT conduit which 
new valves—the three-way normally closed. Three-way can be rotated 360°. 
normally open and directional control, two-way normally 
open and normally closed, and higher pressure models Media—B Series valves may be used 
will be on the market soon. with all common media including many 
semi-corrosive fluids. 
For complete information contact a Skinner Distribu- 
tor listed in the Yellow Pages or write us at the address Corrosion-resistant—Stainless steel body 
below. and internal parts. 


SKINNER Vaives 


SKINNER ELECTRIC VALVE DIVISION 
SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 


RINTED IN U.S A 
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Checking performance of a nitrogen tetroxide OLFACTRON (center unit): 
Dr. R. R. Austin (right), with Mr. L. M. Ballard (left) of the Instrument Division. 


A special report from American Systems for the Annual ISA Conference... 


Vapor Detection Instruments 


As a major step in its program of instrument devel- 
opments, American Systems Incorporated is introduc- 
ing a full line of vapor detection devices. Called 
OLFACTRONS because they act like an electrochemical 
“nose;’ quantitatively measuring vapors in amounts too 
slight to be detected by human senses, these instru- 
ments offer increased effectiveness in a variety of 
industrial and military applications. 


In the OLFACTRON principle, the vapor sensed pro- 
duces a proportional electric current, which in turn is 
indicated on a meter, or recorded. The instruments are 
fast-acting, and can be integrated easily into electronic 
warning systems. OLFACTRONS are now available for 
detection of hydrazine, UDMH, nitrogen tetroxide, and 
borane. Similar instruments for detection of sulfur, hydro- 
carbons, and moisture are in production for the natural 
gas, LP gas, petrochemical, and chemical industries. 


Developed by Dr. Robert R. Austin and Myron L. 
Robinson, in association with the Instrument Division 
of American Systems, OLFACTRONS illustrate the systems 
influence in practical instrumentation design. The in- 
struments are adaptable to system networks involving 
communications, computation, and data processing. 


Complementing the work of the Instrument Division, 
technical programs are under way in six other Divisions: 


Sy, 


INFORMATION SCIENCES 

Mathematical and statistical research; computer pro- 
gramming, and advanced programming systems; com- 
putation services; digital system studies; logical design. 
DATA PROCESSING 

Data processing subsystems research and develop- 
ment; logic of command and control complexes; optical 
recognition systems. 


ELECTROMAGNETIC SYSTEMS 

Electromagnetic physics; electronic and mechanical 
scanning antenna systems; development and manufac- 
turing of complete sensor systems and special micro- 
wave components. 


RESEARCH LABORATORIES 

Solid state physics and systems; magnetic thin-film 
research and subsystems; advanced components for infor- 
mation processing. 


COMPONENT DEVELOPMENT 

Advanced component technology; materials and 
processes; computer component development; chemical 
deposition of magnetic surfaces on drums, disks, rods. 


AUDIO-VISUAL 

Audio-visual (INSTRUCTRON) devices for assembly 
line and instructional applications; production of work 
stations designed on human factors principles. 


Outstanding opportunities now exist for engineers and scientists in the fields listed above. All 


qualified applicants will receive consideration without regard to race, creed, color, or national origin. 


SEE THE OLFACTRONS AT THE 16TH ANNUAL ISA FALL INSTRUMENT-AUTOMATION 
CONFERENCE AND EXHIBIT e MEMORIAL SPORTS ARENA e LOS ANGELES e CALIF. 


° 
Rpor” 


BOOTH 149 


AMERICAN SYSTEMS Incorporated ¢ 1625 East 126th Street, Hawthorne, California 


AN AFFILIATE OF SCHLUMBERGER 


Qence NO. 25 ON PAGE 174 
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* 120V. Non-Inductive A.C. heater loads 


Plunger Type 


MERCURY 
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MERCOID 


If you need reliability and dur- 
ability, this quality built relay by 
Mercoid is your answer. 

For heavy duty loads, such as 
resistance heating, (domestic, 
commercial, industrial) —heat 
treating furnaces, drying equip- 
ment, welding, lighting, illumi- 
nated signs, score boards. 
Hermetically sealed mercury to 
mercury contact provides visible 
on-off operation. Silent and chat- 
terless. Quickly mounted, easily 
wired. Speeds up to 100 opera- 
tions per minute. 


Available normally open; 








CONTACT RATING: 





LOAD 


"NON INDUCTIVE 
HEATER LOADS 





AC ONLY 














120V. 35A. 
240V. 25A. 
440V. 10A. 








WRITE FOR BULLETIN 0-20 


THE MERCOID CORPORATION 
4211 Belmont Ave., Chicago 41, Ill. 
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SCANNING 


AUTOMATION 





A Robot You Can Teach 


A sort of “second industrial 
revolution” may result from a 
more modern approach to auto- 
mation—machines that can learn. 
Following this approach, Con- 
solidated Controls Corporation 
has come up with “Unimate,” a 
robot that can be taught to do 
most repetitive tasks now done 
by the human hand and arm. 


Studies in 25 heavy industrial 
plants found over 300 uses, cover- 
ing 100 kinds of tasks, where a 
teachable robot could outper- 
form human labor on a time and 
cost basis. Consolidated estimates 
a $120 million total market in the 
US alone! 

Unimate’s “arm” duplicates 
the movements of the human 
arm, and its “brain” remembers 
200 sequential commands. It 
“learns” its jobs simply by being 
led through the motion once 
(see photo right) and thereafter 
repeats the operation continu- 
ously, or on command, until 
taught a new task. A variety of 
“hands” can be fitted to the arm: 
clamps, wrenches, screwdrivers, 
spray guns. The hydraulically 
operated arm can grasp and han- 
dle any object (up to 25 pounds) 
within a volume of 350 cubic feet. 

Typical “lesson” taught Uni- 
mate might be: remove metal 
billet from conveyor chute, place 
it on press die, actuate press, 
turn over billet and transfer to 
second-stage die (see photo 


¥ 


HOW ROBOT LEARNS—Human 
operator simply guides the me- 
chanical hand to the desired posi- 
tion with manual-button control. 
At end-point of each movement, 
operator fixes the maneuver in 
robot’s memory by pushing the 
“record” button in his right hand. 


below) ; place new billet on first- 
stage die, actuate press, remove 
finished piece and place in tote 
box, repeat entire procedure con- 
tinuously. 

Unimate’s owner simply moves 
his new machine into position, 
plugs it in, teaches it its first 
chore—and walks away! Some 
suggested uses: welding, assem- 
bly, packing cartons, feeding & 
unloading machines, press oper- 
ation, sampling for inspection, 
etc. Price tag: $25,000. 


ONE STEP IN 
TYPICAL TASK 
—Robot removes 
billet from Ist- 
stage forging die, 
turns it over, and 
places in 2nd- 
stage die. 





...Offer advanced 
designs for fields that 
are moving ahead! 


MILITARY AND PROCESS CONTROL APPL/CAT/IONS 











CONTROL LIQUID ELECTROHYDRAULIC 


HYDROGEN 
— VALVE ACTUATOR 


In design and capability, Annin Control Valves begin where others leave off. The reason? 
Annin has always set the pace in fluid flow control, ever since it pioneered split body, 
single seat construction, and showed the industry how to achieve precise, positive 
control automatically. Typical of Annin’s leadership today in fields requiring advanced 
design, are the three new valves pictured above: Mode! 1909 Self-Draining Control Valve, 
designed to drain the line and valve body of flowirig media which may be corrosive, 
toxic or may tend to set up in the system; Model 1700 Vacuum Jacketed Liquid Hydrogen 
Valve for missile ground support systems; and Series 20000 Electrohydraulic Actuator 
characterized by high thrust and extremely fast response. See these, and other Annin 
products, including the standard split body valve line, in booths 1044-1048 at the 
16th Annual Instrument-Automation Conference and Exhibit. 


You are cordially invited to visit Annin’s Los 
Angeles plant while visiting the Instrument Show. AN 
Inquire for transportation at the display booth. 


Products that work for your profit 


THE ANNIN COMPANY 


1040 S. Vail Avenue *« Montebello, California 
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A DP TRANSMITTER 





SEE /T AT THE ISA SHOW... BOOTHS 827 and 928 


And be sure to inspect the complete T. aylor line of flow instruments, including 
conventional differential pressure transmitters, a wide variety of primary 


elements and the new Magnetic Flowmeter Transmitter. 


Laylor Lnstrumenia 


ISA Journal 





OF MANY USES! 


New Taylor 212T Transmitter 


is first and foremost a 


superior DP Transmitter... 


Taylor’s 212T TRANSCOPE® Transmitter is an outstanding 


example of “all this and heaven too”’. Basically it is a sound 


DP Transmitter, but when used for flow it can be calibrated 


to give a linear output without additional parts. It’s avail- 


able in indicating or non-indicating models. And with all 


its superior features you pay no premium in price. 


Check the highlights listed here, then call your Taylor 


Field Engineer for a demonstration and write for Bulletin 


98413. Taylor Instrument Companies, Rochester, N. Y., 


and Toronto, Ontario. 


Liquid-filled primary unit means: 

Positive overrange protection. Hydraulic over- 
range protection to full body rating in e#ther 
direction. 


Isolation of internal parts. Working parts— 
except diaphragms themselves—are exposed 
only to non-corrosive silicone oil. 


Built-in damping. Effective pulsation damp- 
ing occurs at frequencies greater than ap- 
proximately 2 cycles per second. 


Exceptional rangeability. 

Normal range span is 20 to 250” water. 
However, superior design and engineering 
quality permits over-calibration in either 
direction with good performance. 


Mounting and connection versatility for 
any installation. 

Process connections can be at top, at back 
or at bottom. 42" NPT fittings set on 214” 
centers for convenience in piping directly 
to standard orifice flange taps. Universal 


mounting bracket can be secured to stand- 
ard 2” horizontal or vertical pipe, or bolted 
to flat surface. 


hh , id Hf 


Good, clean 9 





Diagonally split case makes all calibration 
adjustments easily accessible by simply re- 
moving cover. Zero adjustments can be 
made externally. Sturdy, protective case, de- 
signed for field locations. 


PLUS 


Servo power for square root extraction. 
Produces an output directly proportional to 
flow or differential pressure . . . a cost-and 
time-saving feature when applied to com- 
puter control, or ratio and cascade control 
systems. 


Servo power for indication accuracy. 
Powerful servo relay drives tape movement 
to provide indication on a big 1134 
It eliminates the necessity for externally 
mounted receiver gages. 


scale. 


MEAN ACCURACY F/RST 
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Open case design provides free access 
for maintenance. 


SPRING ADJUSTMENT SCREWS 


Diagonally split case gives easy access 
for all adjustments. 


Non-indicating model, showing rear 
mounting and bottom process con- 
nections. 
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Exhibiting Members 








THOMAS A. 


EDISON INDUSTRIES (taus 


INSTRUMENT DIVISION Jali 
] 


West Orange, New Jersey 





THE CORP. 


EE 
MAGNETROL 
————— 


MAGNETROL, INC. DOWNERS GROVE, ILL. 


oe “Sr, 


2—F American-Standard 


faut CONTROLS DIVISION 


NIAGARA METERS 


An lutation... 


We sincerely believe that the forthcoming 
Exhibit of The Instrument Society of 
America offers you an unequalled oppor- 
tunity to see the latest in instrumentation 
and controls, to meet factory experts and 
to ask them questions relative to ways 
their equipment can solve the problems 
of your particular application. 


As manufacturer members of Industrial 
Marketing Associates, Inc., we are again 
exhibiting in one area at the show, 
conveniently located (as shown). 


Our exhibits will be a three-dimen- 
sional catalog of our equipment. 
Our engineers will be on hand 
to answer any questions you 

may have. 


We hope we’ll see you 
there! 


BUFFALO METER COMPANY 


INDUSTRIAL MARKETING ASSOCIATES, INC. © Shepard-Benning Bldg., St. Joseph, Mich. 
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at the ISA Show... 


VISITORS WILL BE TALKING ABOUT 
THESE NEW DEVELOPMENTS FROM 


MAGNETROL 


DEPENDABLE AS THE PULL OF A MAGNET SEE THEM 
at 


NEW 
Booth No. 739 
RESISTANCE NEW 


Sie maaaae a “must” stop 
INDICATOR BAR GRAPH on your tour! 


ILLUMINATED 
LEVEL INDICATOR 


A true precision level indicator, 

accurate within 1% of full scale 

over level changes from A column of light, rising or falling with changes 
2” to 15’ or more. in float position, continuously monitors liquid 


a — level — on the vessel or remotely. 
The indicator converts liquid level y 


directly to an electrical resistance Operated entirely by float and magnetic actuation, the 
by means of a new “‘friction-free” Magnetrol Bar Graph provides a continuous, accurate visual 
magnetic linkage between displacer report of liquid level changes. Several instruments at various 
float and magnet follower. There locations may be operated from a single float, and used for 
are no bellows, no bubblers, nothing specific, but differing, level conditions; for example, normal 
to change with time or distort operating level range (at the vessel), abnormal or emergency 
accuracy of operation. alarm range at a supervisory station, etc. Also, multiple 

: instruments actuated from various stations may be grouped 
The Magnetrol Resistance Level on a single remote control panel. , 
Indicator may be used with 
resistance type reading instruments 
for remote level indication, alarm 


or virtually any read-out purpose. Flow Switches — electric or pneumatic 


New Pig-Trol—for automatic 
See the pigging systems 
Whole New Swing-Check Valve — check 
valve and flow control, all in one. 


J-2 Non-Bleed, Anti-Vibration ‘““MAGNETROL hel 0s eben eties Sein 
Asti-Corresion Preumetic Controtier SHOW” including top and side mounted units, 


All stainless steel, 3-way valve is positioned float and displacer type units, 

by magnetic action supplied by dual magnets, differential pressure units and many 
assuring highest vibration resistance and different types of switch mechanisms. 
positive “on-off” snap action switching. See what’s new, see ‘em all! 
Completely self contained. All metal parts are 

— stainless an — wd 

use with any air source, wellhead gas or other 

gases. Non-bleed feature conserves air or MAG N ETR Oo L, Inc. 

other gases. Up to 40 psig standard, up to 5320 Belmont Road, Downers Grove, Illinois 

100 psig available. 
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PRC -I58 


STEAM 


TRC-97 
TOP TOWER#3 











ACTUAL SIZE. New Series 670 Metagraph- 
ic is ideal for graphic panel applications, 
occupying panel space only 7" wide by 7%" 
high. Fits into 6" by 6" panel cutout. Typical 
670 Series models available, include: 


e 1-Pen, 2-Pen, or 3-Pen Receiver 


ISA Journal 


Manual-Automatic Control Station 
Manual-Cascade Control Station 


Manual-Automatic-Cascade Control 
Station 


Single-Case Cascade Control Station 





here’s the pneumatic receiver you asked for! 


Bristol’s new 4-inch-chart Metagraphic receiver 


is the easiest yet to install, operate, and service 


Never before has a 3-15 psi pneumatic receiver been de- 
signed with such exacting, meticulous attention to the 
needs of the graphic panel designer, the instrument user, 
and the instrument maintenance man. 


Bristol’s new Series 670 Metagraphic receiver brings you 
the plug-in versatility and operating convenience — made 
famous in previous Metagraphic pneumatic receivers—plus 
the increased legibility and accuracy of a 4-inch strip 
chart, plus these big new features: 


Simplified control switching between functions... 
allows the easiest start-up procedure for either the com- 
mon manual-automatic station or the more complex, single- 
case cascade control station models. Intermediate ‘‘seal’’ 
position has been eliminated. Just adjust process to line- 
up color-coded indicators and switch to automatic or 
cascade operation as desired. 


Uniform control switching . . . all receiver models have 
the same switch positions for the various types of control 
—cascade position, 3 o’clock; manual position, 6 o’clock 
and automatic position at 9 o’clock. 


Simplified chart change and inking... chart changing 
is a one-hand operation. A new chart can be slipped into 
place in an instant. The capillary inking system can be 
refilled from the front of the receiver. 


And the new Metagraphic receiver gives you other out- 
standing features such as rectilinear chart coordinates for 
easiest reading, easy connections for any type of control, 
either field or receiver-mounted controllers; and sparkless, 
mercury-switch disconnect of electrical circuit when chas- 
sis is removed. 

Get the complete story on the new Bristol Acco 
Metagraphic receiver today. Write The 

Bristol Company, 120 Bristol Road, Water- 

bury 20, Conn., a Subsidiary of American 

Chain & Cable Company, Inc 0.42 


BRISTOL 


... for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


Simplified control switching is keynote of new receiver's 
design. For instance: uniform switch positions on all models 
avoid operator confusion in multi-receiver installations; simple 
alignment of color-coded pointers and a single switching opera- 
tion put complex automatic or cascaded systems ‘‘on stream,” 


Complete “‘plug-in”’ service continuity. Entire plug-in 
receiver chassis is instantly replaceable with spare for complete 
continuity of service. Control functions are not disturbed when 
receiver chassis is removed. 


Easiest to service . . . For instance: Easily removable chart 
drive mechanism—a one-handed operation—permits excep- 
tionally fast chart replacement; just slip out drive, replace with, 
spare, replace paper in original drive at leisure. 


Come in and see us at Booths 814-824 |.S.A. Show 
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NEW from TI 


4-CHANNEL 


benvo Anite nr 
RECORDER 





RECORDS 4 CONTINUOUS CHANNELS 
ON A \/WV/1CO E SINGLE CHART 


You can now record four continuous channels 
of data on a wide single chart . . . four overlap- 
ping pens continuously recording on the full 
width of the 934.” chart. For the first time in a 
potentiometric recorder four variables can be 
traced with high resolution on a single sheet 
of chart paper! The recorder is the proved 
servo/riter in the flush-mounting configuration 
for use in standard 19” relay racks. 

Amplifiers are separate from the recorder 
and may be mounted as far as 15 feet from the 
recorder chassis. An optional factory-assembled 
package places the four amplifiers in a standard 
rack-mounting case for location adjacent to the 
recorder case. 

In addition, five- and six-channel servo/riter 
recorders are available, utilizing overlapping 
pens on dual side-by-side 414” charts. Two- and 
three-channel recorders are offered in both the 
narrow and wide configurations, with all pens 
writing on only one sheet of chart paper. 


The same industry-proved performance char- 
acteristics and wide ranges of the single and 
dual-channel servo/riter recorders are designed 
into the new multi-channel instruments. These 
include: 


e HIGH SENSITIVITY— 
1.0 mv to 100 mv full-scale 


HIGH INPUT IMPEDANCE— 
4 megohms off-balance 


FAST RESPONSE— 
.5 second full-scale rise time 


e HIGH REJECTION RATIOS— 
“Transverse” . - 
“Longitudinal” 

d-c Common Mode 30,000/1 
d-c & a-c Guard 30,000,000/1 


HIGH RELIABILITY—Non-lash gearing 
and conservatively rated electronics. 


1,000/1 
330/1 


Write for complete information. 


TEXAS INSTRUMENTS 


INCORPORATED 
3609 BUFFALO SPEEDWAY 
P. O. BOX 6027 HOUSTON 6, TEXAS 


APPARATUS DIVISION 
PLANTS IN HOUSTON 
AND DALLAS, TEXAS 
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; SCANNING/R & D 


Superconductivity 
Breakthrough 


The unusual behavior of “nio- 
biumtin” (Nb;Sn) at cryogenic 
temperatures (18°K) poses many 
problems for physicists about 
the nature of superconductivity. 
Nb;Sn is a new compound de- 
veloped by Bell Laboratory sci- 
entists in 1954, now found to 


(Left to right) Gene Kunzler, 
Frank Hsu and Ernie Buehler, 
part of Bell Lab’s team that dis- 
covered the magnetic properties 
of Nb;Sn. Instrumentation shown 
can measure to 0.000,000,001 volt! 
have amazing properties of su- 
perconductivity — the ability to 
carry electric currents with no 
electrical resistance. 

This remarkable property en- 
ables a solenoid made of super- 
conductive material, once the 
current flow has been estab- 
lished, to produce powerful mag- 
netic fields with no further con- 
sumption of electrical energy. 
Bell Lab workers believe that 
Nb;Sn solenoids can be made to 
sustain fields up to 100,000 gauss 
while carrying 100,000 amperes 
per cm*. 

Such powerful fields can ex- 
tend the operating range of mas- 
ers and traveling-wave tubes to 
higher frequencies, providing 
broadband communications for 
satellite repeaters. Or Nb;Sn 
solenoid fields could magnetical- 
ly contain nuclear fusion plas- 
mas. 

A useful application would be 
in low cost creation of intense 
magnetic fields. Whereas a typi- 
cal research magnet takes 1.5 
Mw, thousands of gallons of 
cooling water per hour, and oc- 
cupies several rooms, the Nb;Sn 
magnet could produce a compar- 
able field without consuming 
any power, once the flux is es- 
tablished! 








plugging-in EAGLE'S 


(NEW CYCL-FLEX COUNTER 


*~ 





MODEL HZ150 CYCL-FLEX FOR 


2 


counr CONUOL 


Yes, Eagle's New Cycl-Flex Plug-In Counter is as easy to adapt 
and change as its companion Cycl-Flex Timer. In fact, in mount- 
ing and in over-all appearance, they're exactly the same. 

The New Cycl-Flex Counter does more than just count. A 
large variety of control circuits are yours by utilizing its one in- 
stantaneous switch and two delayed switches to control your ma- 
chines or processes. Use this count control to automatically operate: 


e The number of molding machine injection strokes 
e Number of indexes on a rotary table 
¢ Number of produced pieces before shutting off machine or conveyor 


SPECIFICATIONS © ‘Count Range—80 counts « Electric Reset in 
Ys second « 400 counts per minute ¢ 3-inch diameter quick setting 
dial with single knob »* Switch rating—10 amps., 115 v., 60 cycle 


ze 


Multiple Circuit Hermeticaily 
imers 


Heavy-Duty Step 
Sealed Timers 


i ~ Reset Precision interval Multiple Cam 
imers Timers Switches T 


imers 


See EAGLE'S complete selection of TIME-COUNT CONTROLS 


EAGLE SIGNAL COMPANY » Moline, Illinois 


A DIVISION OF THE GAMEWELL COMPANY AN £ W. BLISS COMPANY SUBSIDIARY 





at BOOTH 744, I.S.4. SHOW 
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BREAKTHROUGH IN 
PRESSURE SWITCH ACCURACY 


at reduced prices 


The high accuracy associated with instruments costing several hundred 
dollars is now obtainable with new Barksdale pressure switches at a 
retail cost of $19.00 to $30.00. Accuracy of +1/2% is guaranteed and 
+2/10% accuracy can be supplied when required. Substantial price re- 
duction is accomplished by use of erector set design and a major invest- 
ment in production tooling. A wide choice of “tailored to the job” features 
(see column at right) meets your specification requirements exactly. 


ADJUSTMENT 








| INSTRUMENT 
| QUALITY 
3 | SNAP ACTION 
SWITCHES 


THESE POINTS ARE IMPORTANT 


WE BUILD IN WE DON’T USE 


EXTREME ACCURACY LINKAGES & 
and DEPENDABILITY BEARINGS 


maintained during which, as they wear, 
operating life due to make the setting of the 
direct acting design pressure switch waite 


OPERATION LIQUID SWITCHING 


IN ANY POSITION — ELEMENTS 


which saves the installation 

costs encountered in mount- which make the switch 

ing a switch that uses liquid difficult to mount and 
very critical to — 


switching elements 
IMMUNITY ACCORDION 
BELLOWS 


TO VIBRATION 
which make the 


you can mount the switch 
pressure switch 


directly on your vibrating 
or moving equipment. sensitive to vibration. 


Dan 7 = 
LEAKPROOF == 


WELDED 
DIAPHRAGM 





# 
PRESSURE SWITCH DIVISION Om 


arksdale valves 


5125 Alcoa Avenue, Los Angeles 58, California 


48 ISA Journal 


New line of Barksdale pressure switches announced 
Improved accuracy, reduced cost and higher proof pres- 
sures are advantages made possible by design innova- 
tions in the new Barksdale diaphragm pressure switches. 
Accuracy of + '%% as compared to the customary 
++ 1% is guaranteed, and each unit is tested for repeat 
accuracy of set point and re-set point before shipment. 
Accuracies of + 710% are available on request. 


Erector set design offers dual benefit 

The basic unit of all Barksdale diaphragm pressure 
switches is a diaphragm surrounded by a heavy protec- 
tive capsule to which components may be attached as 
required. Addition of a switch, switch bracket and ad- 
justing bracket to the basic unit makes a stripped switch 
for use in a common cabinet with other electrical devices. 
(Original equipment manufacturers need not pay for a 
housing which is not needed.) Addition of a sealed 
housing to the stripped switch completes a weather- and 
vapor-tight switch unit. A standard housing with integral 
terminal block or an explosion proof housing with 
integral terminal block may be specified. Erector set 
construction allows a wide choice in specifications that 
approximates a custom made switch and permits use of 
cost-cutting mass production methods that are reflected 
in lower prices. 


Proof pressures to 300 psi 

In the low settings the new Barksdale pressure switches 
will actuate at 0.1” mercury with proof pressure to 10 
psi. In higher ranges they will go up to 300 psi proof 
pressure at settings to 150 psi. 


Important additional advantages 

Because the housings of Barksdale pressure switches are 
independent of the sensing and switching mechanisms 
changes in ambient temperature will not throw these 
switches out of adjustment. 

The adjustment brackets are specially designed to pro- 
tect switch terminals against shorting during adjustment. 
Lead wires are held down by a tension clip. They cannot 
be pulled out accidentally and thereby throw off the 
switch adjustment. 

Mounting brackets may be oriented in any of four 
directions. 

Tamper proof adjustment covers have servicing instruc- 
tions on the inside to allow for painting of the units. 
Standard pressure connection is 4” npt female pipe 
fitting. One-half inch fittings suitable for mouting directly 
on 2” pipe can be supplied on request. 

Standard housing has ’2” nps conduit connections and 
a terminal block. The latter is accessible without remov- 
ing the housing by lifting a cover plate. 


Ask for new catalog and handbook 

Complete details on Barksdale diaphragm, piston and 

bourdon tube pressure switches are included in a new 

catalog and handbook. This free book is a practical aid 

in planning the vital link between your electric and 
hydraulic circuits. It contains a glossary of 
terms, a schematic demonstration of oper- 
ating characteristics, and a suggested step- 
by-step procedure for simplifying pressure 
switch selection. In addition, the book 
gives a complete run-down on all the detail 
features leading to the unit that answers 
your specific control problems. Send for 
your copy now, or ask your Barksdale 
representative. 4 
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THE OFFNER 
DYNOGRAPH 





The most versatile and sensitive 
direct-writing unit available! 


Ink, heat, electric recording medial 


Handles all your recording requirements. 


SAVER ANNIVERSARY 
25 years age Offner in- 


werld’s first 
Direct-Writing Oscille- 


‘25 em 


YEARS 


OFFNER DIRECT-WRITING 
OSCILLOGRAPHS 


This one high-speed direct writing assembly handles a// your 
recording requirements. You change only the input coupler for 
thermocouples, strain gages, servo monitors; for industrial, scien- 
tific, and medical applications. 16 pages of facts, 
vy From one microvolt, d-c to over 200 cps. figures, and specifi- 
: . . : ’ cations on the Off- 
yx Ink, heat, electric recording media—easily convertible. ner Type R Dyno- 


Write for complete details. graph. 
Write for your copy. 


OFFNER ELECTRONICS INC. 3948 River Road, Schiller Park, Il. 


(Suburb of Chicago) 
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IT’S BAILEY FOR AMERICA’S 


1959 STEAM-ELECTRIC PLANT HEAT RATES FROM FEDERAL POWER COMMISSION REPORT S-143 





Feed 
Combustion Water Superheat 
Btu/kw-hr Meters Control Control Control 





Dickerson (Potomac Electric Power Co.) 9,007 
Clinch River (Appalachian Power Co.) 9,011 
. Kanawha River (Appalachian Power Co.) 9,098 
Silas McMeekin (South Carolina Electric & Gas) 9,130 
. Muskingum River (Ohio Power Co.) 9,170 
River Rouge (The Detroit Edison Co.) 9,170 
Clifty Creek (Indiana-Kentucky Electric Corp.) 9,173 
G. G. Allen (Duke Power Co.) 9,174 
Tanners Creek (Indiana & Michigan Electric Co.) 9,176 
. Shawville (Pennsylvania Electric Co.) 9,179 
. Kammer (Ohio Power Co.) 9,203 

St. Clair (The Detroit Edison Co.) 9,250 

Kyger Creek (Ohio Valley Electric Corp.) 9,284 

Portland (Metropolitan Edison Co.) 9,322 
Oak Creek (Wisconsin Electric Power Co.) 9,336 
. Bayshore (Toledo Edison Co.) 9,365 
. Milliken (N. Y. State Electric & Gas Corp.) 9,374 
. Philip Sporn (Appalachian Power Co.) 9,381 

John Sevier (Tennessee Valley Authority) 9,390 
. Mandalay Beach (Southern California Edison Co.) 9,397 
. Gallatin (Tennessee Valley Authority) 9,420 
. Huntington (Southern California Edison Co.) 9,436 
. Colbert (Tennessee Valley Authority) 9,460 

Will County (Commonwealth Edison Co.) 9,460 

Agua Fria (Salt River Project A.1.F. Dist.) 9,473 
. Salem Harbor (New England Power Co.) 9,485 


*per 1959 Heat Rates reported by FPC 


CONAMPWHe 
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Bailey Controls for combustion, feed water and steam temperatures 
at the Dickerson Generating Station of Potomac Electric Power Co. 
The Federal Power Commission reported a 1959 heat rate of 9007 Btu 
per kw-hr, ranking it as No. 1 plant in efficiency in the United States. 


ees 2 


NO. 1* STEAM PLANT 


and for 20 out of the next 25 “most efficient” plants, too 


Most efficient power plant in 1959, as rated by the 
Federal Power Commission, was Dickerson Station of 
Potomac Electric Power Co. And for measuring and 
controlling functions that helped attain this record, 
Dickerson relies on Bailey Meters and Controls. 
Moreover, in 21 out of all 26 “‘most efficient”’ plants, 
with heat rates under 9500 Btu per kw-hr, Bailey 
Meters and Controls are used for some or all functions. 
Why? The reasons aren’t hard to find. Bailey engi- 
neers have worked hand-in-hand with leading power 
engineers for more than 45 years to advance steam-plant 
efficiency rates . . . have pioneered the research and 
development of improved measurement and control 
techniques that have produced much of today’s high 


reliability of steam-plant operation . . . have simplified 
and verified instrumentation and control systems to the 
point where automation can be approached confidently. 

And now, working to extend the benefits of automa- 
tion over the full range of plant operations, Bailey offers 
systems incorporating advanced techniques for scanning, 
alarming, logging, computing, digital logic and se- 
quencing . . . all co-ordinated with established analog 
equipment to provide maximum safety, economy and 
reliability . . . all compatible with the needs of power 
management, technical and nontechnical. 

Ask your nearby Bailey District Office or Resident 
Engineer how new Bailey concepts and advanced sys- 
tems techniques may be applied to your operations. 

A-164-2 


Instruments, controls, and systems 


BAILEY METER COMPANY 


1021 IVANHOE ROAD + 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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Low Cost Digital Control Computer 


A sophisticated low-priced control computer with capabili- 
ties ranging from simple logging to closed-loop control, the 
RW-330 brings you a new standard in flexibility. You can 
start with a small basic system that matches your current 
requirements and then add capabilities as you need them. 


TRW Computers Company has successfully installed more 
digital control computers than any other manufacturer. 
Because RW-330 design is based on this experience, you 
are assured that an RW-330 system offers the greatest value 
per dollar in computer hardware — in flexibility, reliability, 
efficiency. 

RW-330 FLEXIBILITY— Memory sizes range from 4,000 
to over 100,000 words; analog input capacity from 0 to 
over 1,000; an optional subsystem permits automatic scan- 


TRW Computers Company AN 


a division of Thompson Ramo Wooldridge Inc. 


8433 FALLBROOK AVENUE CANOGA PARK CALIFORNIA 


ning and alarm functions to proceed independently of the 
computer's conirol program. A similar degree of flexibility 
is afforded by the RW-330’s analog-output system, priority 
interrupt circuits, digital input-output equipment, fast-access 
storage, and command structure. 

RW-330’s are supplied in cabinets that match the applica- 
tion: rugged cabinets for harsh industrial environment, air 
purgable cabinets for hazardous environment, or standard 
control-room cabinets. 

RW-330 CAPABILITIES — RW-330 computing speeds 
exceed those of competitively priced machines; addition 
instructions can be performed in 260 microseconds, includ- 


ing access time, 


TO FIND OUT HOW THE RW-330 CAN BE APPLIED TO YOUR CONTROL PROBLEM, CONTACT ANY OF THE TRW COMPUTERS COMPANY OFFICES LISTED BELOW 


1510 Esperson Building 
HOUSTON, TEXAS 


220 North Canon Drive 
BEVERLY HILLS, CALIFORNIA 


52 ISA Journal 


200 East 42nd Street 
NEW YORK 17, NEW YORK 


3272 Peach Tree Road, N.E 


200 South Michigan Avenue 
ATLANTA 5, GEORGIA 


CHICAGO, ILLINOIS 
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CRESCENT 


AO] 4-4, 
MULTITUBE 


5 


INDIVIDUALLY NUMBERED TUBES—Numbers in white 
appear at 2-1/2” intervals throughout the length, thus 
permitting positive identification of every tube any- 
where along the length, as well as at each end. 


TREGCE STANDARD LY¥P ea tO 


CRESCENT POLYETHYLENE MULTITUBE is composed of 
2 to 37 individually numbered black Type P Tubes, 
cabled together under a heavy, waterproof PVC tape 
with a flexible, interlocked, galvanized steel armor for 


STANDARD TYPES 


— Interlocked metallic armor provides 
complete mechanical protection to the 


inherently corrosion resistant tubing. 


TYPE PA 


Polyvinyl chloride sheath over the ar- 
mor adds corrosion protection for the 
armor. Can be buried in the earth. 


TYPE PAT 


PVC sheath gives limited mechanical 
protection. For use in troughs, trays or 
conduit. 


CRESCENT POLYETHYLENE PRECISION INSTRUMENT 
TUBING — TYPE P developed through extensive re- 
search, improved manufacturing methods and rigid 
test standards, will continue to be available in 1/4”, 


—= et 
ae 


vit 
a 
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BLACK POLYETHYLENE TUBES—Pigmented, high molec- 
ular weight virgin polyethylene Type P tubes are em- 
ployed for maximum resistance to environmental stress 
cracking and aging in sunlight. 


INDIVIDUALLY 
UMBERED TUBES 


1 


0) 


MEET YOUR SPECIFIC NEED 


complete mechanized protection. A polyvinyl chloride 
(PVC) sheath can be furnished over the steel armor for 
permanent protection from the weather and any cor- 
rosive exposure. 


PeRREP PR re ee 


LLL Ls en 


3/8” and 1/2” OD sizes in up to seven bright colors 
and black for use as single tubing behind panels and 
in MULTITUBE when specified. 


WRITE FOR BULLETIN NO. 960-C 


CRESCENT INSULATED WIRE & CABLE CO., INC. 


CIRCLE NO. 39 


TRENTON, NEW JERSEY 
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PALMER 


A GREAT NAME IN THERMOMETERS 


Welcomes You to 


THE ANNUAL ISA INSTRUMENT 


AUTOMATION CONFERENCE 
AND EXHIBIT 


If you are unable to attend the Show, write us for the 


following Bulletins describing in detail these modern and 
efficient instruments. 


BULLETIN No. 1035-1050 BULLETIN No. 51R BULLETIN No. 356 


3VY2” and 4/2” Dial Thermometers 42” Dial Thermometers Industrial Thermometers 


e * a 
BULLETIN No. 60 BULLETIN No. 45 BULLETIN No. 300 
Thermowells 


Recorders and Dial Thermometers Laboratory Thermometers 


THERMOMETERS, INC. 
Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


2501 NORWOOD AVE., CINCINNATI 12, 0. 
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See the Thermal System— 
heart of Daystrom. 
mechanical 
temperature 
recorders 


te Se 


ea 
ma 
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Visit us at the ISA Show for details on Daystrom’s new unconditional Thermal System 
guarantee. Superior design and advanced manufacturing techniques permit this 
unique warranty which not only covers mechanical operation, but also guarantees full 
stated accuracy for 5 years from date of purchase! 

We’ll also be on hand at Booth 614 to supply information on the complete line 
of Daystrom mechanical and electrical recorders and controllers . . . designed to 
provide industry’s highest reliability and versatility. Daystrom, Incorporated, Weston 
Instruments Division, 229 Manchester Road, Poughkeepsie, N. Y. /nternational Sales 
Division, 100 Empire St., Newark 12, N. J. In Canada: Daystrom Ltd., 1480 Dundas 
Highway East, Cooksville, Ontario. 


5 ae 
DAYSTROM , incorroratep 


WESTON INSTRUMENTS DIVISION 


ol 
* 


Accuracy and reliability 
of mechanical instru- 
ments such as the new 
Model 7813 Tempera- 
ture Recorder are guar- 
anteed with Daystrom’s 
Thermal System. 
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. .. through research 


by Barber-Colman 


Equivalent 50-inch scale 
5 automatic zero shifts Ee 


Recorder 





Industry is offered a precise instrument to 
measure unknown or widely varying potentials 
in process control — reliably, accurately, 
automatically. Up to five steps of Zero 
suppression is equivalent to a 50-inch scale. 
Any basic span from 2 to 250 mv can be 
chosen; Zero suppression does not change 
span. For more details on this exciting instru- 
ment, contact any Barber-Colman, Wheelco 


Office — see the Yellow Pages. 


BARBER-COLMAN COMPANY 


TLada.a | Wheelco industrial Instruments Division 


COLMAN Dept. T, 1542 Rock Street, Rockford, Illinois, U.S.A 
T, Toronto & Montreal * Export Agent: Ad. Auriema, Inc., N.Y 


BARBER-COLMAN of CANADA, Ltd., Dept 
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SEE 


SECURITY’S 
NEW VALVE LINE 


‘61 1.5.A. SHOW 
LOS ANGELES 


BOOTH 406 
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AUTOMATIC 


LIQUID 
SHUT-OFF 


HYDROGEN Y-BODY 


SPLIT BODY 


For the user requiring 


Security's split body 
valve provides the user 
with maximum versatility. 
Having many of the 
advantages of solid body 
types, this valve features 
high lift, percentage, 
linear of on-off character- 
istics and dead tight 
shut-off. Fluids are 
handled over a very wide 
range of temperatures 
and pressures.Conversion 
to angle, corner or 3 way 
pattern, and separable 
flange construction pro- 
vides greater flexibility 
with economy. 





SECURITY VALVE COMPANY designs, develops and 
manufactures one of the most complete lines of indus- 
trial and military control valves available from a single 
source . . . In missile ground support and propellant 
loading of cryogenic materials, the Security developed 
LIQUID HYDROGEN VALVES represent but a single ele- 
ment in the broad range of outstanding technical capa- 
bilities . . . In industrial control valves, the broadest 
range of sizes, pressures, materials and accessories 
conforming to ASA specifications . . . In gas transmis- 
sion and distribution, the finest quality shut-off valves 
provide ‘AUTOMATIC SAFETY.” Security automatic 
safety valves are STANDARD for over-pressure protec- 
tion devices in the gas industry. 


high capacity and large 
flow rates, nothing does 
the job like Security's 
Y-BODY vaive. Design 
features include reduced 
inner valve turbulence 
and extremely high CV. 
Additional! engineering 
design details include 
bubble tight shut-off, 
soft or hard seat con- 
struction, over a wide 
range of temperatures 
and in all ASA pressure 
classes. 


SECURITY VALVE COMPANY 
A SUBSIDIARY OF MENASCO MFG. CO. 


909 EL CENTRO STREET 
SO. PASADENA «+ CALIFORNIA 
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need this 
Self-Balancing Indicator...? 








if you need... 


Thermo 


Compactness -— Requires just a 7'” square of your panel space, yet has 
long, legible 16” dial. 

Versatility — Bridge or Potentiometer type temperature measuring indi- 
cators adapt to almost any process — easily changed ranges and calibrations — 
available with two or three position controls. Multi-point Switches permit 
connection to unlimited number of sensing elements. 


Fast Response— 

Automatic, self-balancing, 2.5 seconds full scale travel. 

Accuracy — Guaranteed +0.25% of full scale — constantly maintained over 
long periods without adjustment, even under adverse operating conditions. 
Sensitivity, 0.125%! 

Easy Maintenance -— Fully gasketed, black-enameled case, sealed 
against atmosphere, dirt, contaminants. Pull-out chassis permits easy clean- 
ing, inspection, adjustment. Constant voltage supply eliminates standardization 
and battery replacement. 


GET FULL DETAILS onthe 


Temperature Thermo Electronic Self-Balancing Indicator. 


re ectr 7 C Measuring Systems Write for Instrument Section 67-13 


and Components 








20 YEARS 


ISA Journal 


THERMO ELECTRIC Co., Inc., Saddle Brook, New Jersey 
In Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
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4 SCANNING/R & D 


Semiconductors 
for Space 


“How are our instruments and 
communications going to survive 
the terrific environment of space 
during the months- to years-long 
trips to other planets?” This 
question has been’ worrying 
space scientists ever since inter- 
planetary travel was seriously 
proposed. RCA now thinks it 
has some answers based on a 
massive 4-year old R&D pro- 
gram. Dramatic highlights: 


UP TO 100 MILLION HOURS — 
is theoretical life of this transistor 
being developed by RCA for US 
Air Force Minuteman Missile. 
This is at least 10 times longer 
than today’s best. 


Longer Life. In a totally-isolated 
production facility under rigidly- 
controlled temperature, humid- 
ity and dust conditions, RCA is 
pushing developm. ut of transis- 
tors with a theoretical life ex- 
pectancy up to 100 million hours 
(See photo above). Expected re- 
liability: one failure per thou- 
sand hours per 100,000 transis- 
tors in service! 


Higher Power. New high-power 
high-frequency transistors en- 
able complete transistorizing of 
instruments, telemeters, sono- 
buoys, etc. Featuring an unusual 
comb-spaced semiconductor 
structure, these new transistors 


(Please turn to Page 63) 











ME AGIOS SD 


AITRPAX 
DEECO 


DIVISION 
af PLANT 


ANGELES 


The new Airpax Deeco Division, formerly Deeco Instru- 
ments, Inc., manufactures a complete line of magnetic 
components and telemetry discriminator systems, both 
bandswitching and single channel types. Products include 
high-pass, low-pass and band-pass filters; toroidal chokes 
and transformers; standard and custom power trans- 
formers and frequency discriminators. 


AIRPAX 
|») | Seems)" 


TOROIDS 


Subminiature, Miniature and Standard Sizes 


FILTERS 
High-Pass, Low-Pass and Band-Pass Types 


TELEMETRY EQUIPMENT 


Telemetry Signal Analyzers and Discriminators 


Displaying at WESCON and ISA 


AIRPAX ES 
nade” 


AIRPAX scien INC. OF CALIFORNIA 
DEECO DIVISION, 14737 ARMINTA STREET, VAN NUYS, CALIFORNIA 


: 
Spam, 
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CHOOSE FROM 
THIS COMPLETE 

LINE OF 

INTERCHANGEABLE J 


ACTUATORS POSITIONING OMACTUATOR HYDRAMOTOR 


PISTON ACTUATOR (Reverse; Direct ACTUATOR 
(Direct or Reverse) Available) (Electro-Hydraulic) 








See how much more flow capacity you get with Hammel-Dahl Division 
split-body control valves. Compare these Cv ratings with other valves 
now available. Prove for yourself: Hammel-Dahl “S” Style bodies have 
higher capacities than any conventional split-body design; Hammel- 
Dahl “Y” Style bodies set new standards for Cv per nominal pipe size. 


This can mean substantial savings for you. You get more flow for your 
valve dollar... and more valve with Hammel-Dahl quality design! 


Remember, too, variety in split-body styles typifies the choice you get 
from Hammel-Dahl for all your valve requirements: Globe, Angle, 
Three-Way, Microflo, Saunders Patent, Butterfly, or Special designs. 
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Look at these Flow Coefficients (Cv)* 
Integral flanges choice of: face-to-face dimensions and actuator types. 





Size ly,” 








Throttle 18 50 100 225 


























*Flow capacity measurement procedure — Fluid Controls Institute Recom- 
mended Standard 58-2. 


Ht 


“S” STYLE 


Di 


Look at these Flow Coefficients (Cv)* 
Choice of: separable or integral flanges, actuator types, face-to-face 
dimensions. Also available: “SL” 90° angle flow pattern. 





Size y _" “1 1%" 









































*Flow capacity measurement procedure — Fluid Controls Institute Recom- 
mended Standard 58-2. 


TORK-MASTER 

ACTUATOR DIAPHRAGM 

(Electric, ACTUATOR MANUAL 
Gear-Driven) (9 Types Available) ACTUATOR Check the yellow pages for your nearest Hammel-Dahi! field 
repre sentative, or write for Bulletin S-B. 








Manufacturers of Contro/ Valves and Allied Equipment 


HAMMEL- DAHL DIVISION 


G GENERAL CONTROLS CoO. 


WARWICK INDUSTRIAL PARK, WARWICK, RHODE ISLAND « STUART 1-6200 


Factory Branch Offices or representatives in principal! cities — United States and abroad. 
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JETS TO THE ISA TRADE SHOW 





September 11-15 in Los Angeles 


United offers jet service to Los Angeles from 
more U. S. cities than any other airline. 

Departures are frequent, and timed for your 
convenience. 

And, if you’re bringing any equipment or dis- 
plays along with you, you can save time and 
money with United’s Reserved Air Freight Bag- 


gage Plan. Air freight rates are generally cheaper 
than excess baggage rates for items over 25 pounds. 
And your equipment goes on the same flight with 
you. Only United offers this service coast to coast 

. another expression of United’s Extra Care. 

For First Class or Custom 
Coach reservations, see your 
Travel Agent or call United 


ew 
UNITED 
a 


Air Lines. ° 


WORLD’S LARGEST JET FLEET / THE EXTRA CARE AIRLINE 


ISA_ Journal 
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NO SPACE INSECT THIS — but 
the world’s fastest “left-hand” 
germanium transistor. Called “N- 
P-N mesa” to distinguish it from 
ordinary P-N-P types, it can han- 
dle one billion signals per second! 


handle up to 8 watts at frequen- 
cies to 200 megacycles. 

Smaller Size. A new computer 
transistor has one-fifth the size 
of the smallest conventional 
type, yet operates at up to double 
the speed. 

Faster Speed. Enabling develop- 
ment of wholly new logic cir- 
cuits for higher-speed computers, 
a new semiconductor device 
handles one billion signals per 
second (See photo above). 
Greater Efficiency. Better gal- 
lium arsenide technology enables 
solar cells to convert sunlight to 
electricity with a new high ef- 
ficiency of 13% for powering 
space-vehicle electronisms. 
While silicon and germanium 
still are the principal semicon- 
ductor materials, RCA expects 
the higher temperature toler- 
ance, radiation resistance and su- 
perior performance of gallium 
arsenide shortly to give it prefer- 
ence for outer-space uses. 


MOVING? 


You won't want to miss a single 
issue of ISA Journal when you move 
to your new home—so please tell us, 
well in advance, what your new address 
will be. When you write, be sure to 
give us your old address too—enclose 
a clipping of the address label from a 
recent copy if possible. We'll see that 
you don’t miss a single issue if you 
notify us at least six weeks in advance 
of your moving date. Write to: ISA 
Journal, Penn Sheraton Hotel, 530 Wm. 
Penn Place, Pittsburgh 19, Pa. 
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Pneumatic and Electric Pneumatic Temperature Acragage 
Positioner / Controller/ Valve and Pressure Controls ¥ Transmission Systems 


Bellows and 
Bellows Assemblies 


TOC eee eee ee ee eee ee eee eeES 


- Diaphragm and 
Engine Control System Self-operated Temperature - Bellows Actuated 
and Components and Pressure Regulators : Control Valves 


C0CRSSARESREOEEESONN6640005O46456066605 46455600 066605608 0860S NEO KE EK 
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MR CONTROLS 


Robertshaw-Fulton Control Robertshaw-Fulton Controls Company 


FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
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PREVIEW SHOWING AT ISA SHOW IN LOS ANGELES 
SEPTEMBER 11-15, BOOTH #233 


AiResearch 
introduces 


pneumatic 


computer 
to the 
process 
industry 


Measuring approximately 13 inches 

in length, this high performance F E 

computer has wide application for process The AiResearch Special-Pur pose 
controls in petroleum, food processing, Pneumatic Analog Computer 

chemical and other process industries. ‘ : : 

is the next evolutionary step in process 


control. It assures continuous on-line 


are ee. solution within one percent overall 
— 1 eee ae accuracy of expressions or equations 
requiring as many as 10 or more 
mathematical functions. 
AiResearch can (a) mechanize your 
control expressions, (b) assist you 
in formulating the control expressions 
Provides control accuracy within 1% and mechanize them, or (c) present 
e Performs all necessary mathematical functions ~ — : pare nee anim. 
an meat , ‘ This industrial computer system 
e Utilizes existing plant instrumentation 
e Can receive and transmit electrical signals 
e Comparative low costs assure rapid pay-out 


e The building block technique of modular construction 
assures flexibility to cope with problem changes. 


is a result of more than 20 years of 
experience by AiResearch in the design 
and manufacture of pneumatic, 
hydraulic and electronic control 


systems and components. 


* Please direct inquiries to Controls Systems, AiResearch Phoenix Division 


CORP ONATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 
Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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When 

Your Process 
Demands 
Excellence... 


A process is only as good as its controls, and the heart 
of a control system is the valving. The primary purpose 
of a valve is to control the flow of fluids with the 
demands of a process determining the characteristics of 
the valve. Your process, will therefore, govern 

valve selection. 

BS&B’s Super 70 valves with a record of outstanding 
performance under exacting conditions will provide your 
process with maximum efficiency. 

A valve will work best only when intelligently applied to 
the operating conditions of the process. BS&B’s technical 
service group is well qualified to assist you in valve 
selection and application. 


The Super 70 Family of Valves 


Globe—Top and 3-Way— 
Bottom Guided- Top and 
Bottom 


me Pustas Single : — Guided 


Ported : Full Ventur 


| 


Expanded 
Top and Bottom Angle 3-Way 

Full Venturi Top and 
Bottom 


Ported- Single Guided 
Ported 


Globe— a 
Top Guided Saunders Rd 
Globe— Angle- 


Globe— Heavy Plug 
Heavy Plug Guided— u 
Quick Change Quick Change 



















































































































































































For the complete Super 70 story, write .. . Dept. 4-EH8 
BS&B 7500 East 12th Street, Kansas City, Missouri 


Ac BLACK, SIVALLS s BRYSON 


TULSA + OKLAHOMA CITY + KANSAS CITY + EDMONTON + THE HAGUE 





SAVE with “instrument-pure” air 
only where needed! 


Revolutionary 








WILKERSON Desiccant Compressed 


DEHYDRATOR 


“CHEM-GUARD” package provides micro-clean, 

dehydrated, oil-free air at the vital point of use. 

* Exclusive! 
SAVE THOUSANDS OF DOLLARS—No other dehydrating unit 
approaches the reasonable low price of the ‘“Chem-Guard’’ 
package for its application and installation. No electrical, 
water or sewer connections needed. 

* Exclusive! 
DEPENDABLE—No mechanical nor moving parts in the 
“Chem-Guard” dehydrator to cause costly down-time. 

* Exclusive! 
EASY AND INEXPENSIVE TO SERVICE—No reactivation is nec- 
essary as exact amount of reasonably priced replacement 
chemicals are available in vacuum packed cans. Remove one 
nut on unit to replace. (Reactivation is possible if desired.) 
No draining required. 

* Exclusive! 
BUILT-IN VISIBLE INDICATOR—When color of silica-gel 
changes from blue to pink, which is readily seen through 
plastic bowl, servicing is required. 


oven! 
ELIMINATE CORROSION—Chemical pellets are not deliques- 
cent and will not melt to a corrosive solution or dust even 
though not replaced as soon as indicated. 
Your choice of three chemicals . . . the “Chem-Guard” can 
be used for various requirements with change of desiccants 
(a) Silica-Gel reduces dew point to —40° F. This is con- 
sidered 60° below the safe standard for “instrument- 
quality” air of 20°. 
(b) Molecular Sieve reduces dew point to —100° F. 
(c) — that removes traces of oil to 10 parts per 
million. 


The Wilkerson “CHEM-GUARD” is designed specifically a9 @4'87¢) . 
for any application where you need “instrument-pure air. CORPORATION 


* Pr 





WRITE TODAY for circular #1040 giving complete specifications and information. 
1636 W. Mansfield, Englewood, Colo. Dedicated to heeping the NEW ia pNEUmatice 
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REPUBLIC VECTOR 
CONTROLLERS 
FEATURE 2 T0 500% 
PROPORTIONAL 
BAND ADJUSTMENT 


Rockwell-Built Republic vector controllers feature 
easy proportional band adjustment from 2 to 500%, an 
adjustable reset rate from 0.1 to 50 repeats per minute 
and less than 0.05% dead band. 

This is typical of the performance of Republic’s new 
Null-Balance-Vector line of pneumatic instruments 
which includes: 


e Temperature transmitters with a 10 to 1 range 
adjustment. 


Pressure transmitters of 0.5% accuracy, 0.1% 
sensitivity. 

Differential pressure transmitters with a 20 
to 1 range adjustment. 


Relays which extract square root down to 10% 
of output span. 


Multiplying, squaring, additive, totalizing, and 
ratio relays. 


Other instruments necessary for measuring, 
controlling, and computing variables for 
combustion and process industries. 


The span (‘‘K’’) of each Republic Null-Balance-Vector 
instrument can be easily varied by loosening the lock- 
screw and sliding the weighbeam assembly along the 
slot as shown in the schematic. Zero does not have to 
be reset and only a comparison reference is required. 

A common component, containing the ‘‘K’’ adjust- 
ment as illustrated, is the base around which each 
Republic Null-Balance-Vector instrument is built. This 
common “‘heart’”’ means that you have interchange- 
ability of parts—even among instruments performing 
different functions. Conversion and replacement parts 
can be pooled instead of stocking spare instruments for 
each control function. 

In addition, you benefit from simplified operating 
and maintenance training because the same principle of 
operation is used for all instruments. All Republic 
Vector instruments are compact, lightweight and rugged. 
The Republic Engineer in your area will be glad to 
work with you on any control or measurement applica- 
tion. Or, write for information to Republic Flow Meters 
Company, Subsidiary of Rockwell Manufacturing Com- 
pany, 2240 Diversey Parkway, Chicago 47, Illinois. In 
Canada: Republic Flow Meters Canada Ltd., Toronto. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL 





NOTE: K INCREASES AS 
W INCREASES WHEN 
w 45 «x ’ 


“een 
\ £ 
PIVOT "Vv 


WEIGHBEAM 
ASSEMBLY 


NOZZLE FLEXIBLE 
BAFFLE TUBE 








FLOATING 
PIVOT 
PNEUMATIC 
AMPLIFIER 
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“K' 


This is the common component around which each 
Republic Null-Balance-Vector pneumatic instrument is 
built. This component contains the "K" adjustment. 


TYPICAL REPUBLIC 
NULL-BALANCE-VECTOR INSTRUMENTS 


VDP Differential 
VC Controller 3 Pressure 
' Transmitter 
Common Pneumatic 
Component 
The Heart of Each 
Instrument 





The new 906C timing 
system is here 


What's different about the 
NEW 906C VISICORDER OSCILLOGRAPH? 


At first glance you may see no difference at all. Just th 
same functional lines and compact size that you have cor. 
to recognize in the Visicorder. 
They have not changed since 1956, when the Visicorder 
principle of oscillography made immediate readout of high 
frequency data possible for the first time. 
Until now, all the improvements that have maintained the 
Visicorder’s record of leadership have been internal: 
increased capacity to 14 channels 
higher frequency response (0-5000 cps 
simultaneously recorded grid lines 
self-starting lamp for remote operation 
But the 906C has a new feature you can see, (look carefully 
ut the back of the case) and one that represents still another 
breakthrough; a built-in flash tube timing system which not 
only generates its own time base, but which can also be 
triggered externally. You can, in other words, use the 906C’s 


HONEYWELL INTERNATIONAL 
Sales and Service offices in all principal cities of the world. Manufactur- 
ing in United States, United Kingdom, Canada, Netherlands, Germany, 


France, Japan. 
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timing system to record time lines simultaneously with data. 
Or you can trigger the timing circuit externally—either by 
supplying a pulsing voltage of only +10v into 20K ohms 
impedance, or simply by causing impedance to drop to 100 
ohms or less through shorting-out or other means. 
Thus your “‘time’’ signal may actually be an event marker 
related to shaft rotation, belt movement, or any other effect 
which might be more conveniently fed to the timing circuit 
than to a galvanometer. 

Owners of Visicorders 906, 906A, and 906B will be glad 
to know that only a field-change is necessary to economically 
and easily add this timing system to their instruments), 
Write today for full information on the brand-new 906C 
Visicorder. Ask for Catalog HC-906C. Or call us at SKyline 
6-3681, Direct Distance Dialing Code 303. 
Minneapolis-Honeywell, Heiland Division 
5200 East Evans Avenue, Denver 22, Colorado 


Honeywell 
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MARSHALLTOWN 


specialists 
7 m precision 
7 enstruments 





Now combined so as to serve you better are 
the unexcelled manufacturing facilities and 
experience of Marshalltown Manufacturing, 
Inc., the Industrial Instrument Division of 
Electric Autolite Company of Port Huron, 
Michigan, and Tagliabue Manufacturing Com- 
pany of Hempstead, New York. All three firms 
now have Marshalltown, Iowa, as their main 
headquarters. 

This new team of firms with enviable repu- 
tations for high quality, precision measuring 
instruments is ready to fulfill your require- 
ments. You will find that pressure, temperature 
and density measurements are determined cy 
with the highest accuracy with our complete 2 
line of gauges, thermometers and hydrometers. 

Valieasion of sales for the a group has PRESSURE GAUGES . . . 

There is a Marshalltown gauge to fulfill any requirement. 


already been accomplished. Actual manufac- You'll find a full range of pressure gauges from 10” water 
turing of all products is being concentrated in pressure to 30,000 psi. in dial sizes 114” diameter to 12” 


Marshalltown, with completion in September diameter. 
of the new home for the Dial Thermometer DIAL THERMOMETERS . . . 





Division. 

We cordially invite you to visit our exhibit 
(Booth 761) at the I.S.A. Show in Los Angeles, 
and see the complete line of Marshalltown 
precision instruments. 


MARSHALLTOWN 


MANUFACTURING, INC. 


A subsidiary of The Electric Autolite Company 


MARSHALLTOWN, IOWA 


Dial thermometers and temperature recorders using solid 
liquid-filled systems to meet any specific application. Instru- 
ments are made in a great variety of case styles in dial sizes 
from 2” to 8!” in size. Ranges from minus 60 degrees to a high 
of plus 750 F. degrees. The Dial Thermometer Division also 
makes a complete line of vapor tension-type and Bi-metal 
instruments. 


MERCURY IN GLASS THERMOMETERS . . . 


The distinguished line of glass stem Laboratory Thermometers, 
Hydrometers, Red-Reading Mercury Industrials, Submarine 
and Diesel type thermometers by Tagliabue are designed in all 
types for all applications. Among the new items featured by 
Tagliabue is the ADJUSTABLE ANGLE Industrial Thermometer. 


with 3 divisions ready to serve you direct from Marshalltown 


PRESSURE GAUGE DIVISION ° 


DIAL THERMOMETER DIVISION @ TAGLIABUE DIVISION 
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View the latest in G-E Process-Instrumentation at the 
National Chemical Show, International Amphitheater, 
Chicago, Booth 224, Sept. 5-8 and... 

ISA Conference & Exhibit, Los Angeles Memorial Sports 
Arena, Booth 702, Sept. 11-15. 











PROBLEM: how to collect, record and transmit 
critical fluid flow data more accurately than 
ever before. 


SOLUTION: custom-designed flow measure- 
ment systems from General Electric. 


RESULT: reliable process control, simplified 
Mass Flowmeter measures fluid flow directly in 
fluid accounting, precision batch blending pounds, eliminates volume-to-mass conversion 
+1% accuracy unaffected by change in pressure 


and loading. density, temperature, viscosity, flow rate. 13 


standard ranges now available 


System instrumentation includes: true mass flowmeter, 
available in 13 standard ranges @ null balance re- 
corders, a full line of strip and round-chart m new 
telemetering equipment, analog and digital. 

In addition, ticket printers and totalizing counters 
are available for visual digital display and pre-set 
counters may be added to provide precision control 


in blending and loading operations. 


FOR FLUID FLOW PROCESS: 


In a variety of system applications, these General 
Electric instruments cut operating costs and boost 
plant production . . . through simplified and more 
accurate measurement. No wonder they’ve been speci- 
fied by process engineers throughout the world. 
Performance-proved ... on the line! 
For complete information, contact your nearby Gen- 
eral Electric sales office or write Section 599-08, 
General Electric Co., Schenectady 5, N. Y. for the 
following bulletins: GEA-6925, Mass Flowmeter; 
GEA-6887, Null Balance Recorders; GEA-7163,. Tele- 
metering Systems. In Canada, contact Canadian 'G.E. 
Co. Ltd., 940 Lansdowne Ave., Toronto 4, Ontario. 
Outside the U.S. and Canada, contact International 
"** General Electric Null Balance Recorders feature 
G.E. Co., 150 E. 42nd St., New York 14, N. Y. 2 silicon diode reference voltage source for opera 
tional reliability; varied control forms for versatile 
applications; components mounted om swing-out 


panel to simplify routine maintenance Full line 


includes multipoint, single and two-pen strip or 


INSTRUMENT DEPARTMENT tombe ote 


GENERAL @@ ELECTRIC 
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Batch Loading G.E. Flowmetering System assures accurate loading 
a precise totalization, is unaffected by temperfture changes in tank or 
f pipe. Meter measures different fluids with no calibration change 
' 
~ Remote totalization with preset counters also provides startup, shut 
es down or alarm 
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C=) TICKET Custody Transfer GE. Flowmetering System assures accurate meas 

PRINTER urement at both ends of transfer despite differences in operating con- 
ditions. Ticket Printer provides printed record of fluid shipped. System 
offers simplified, accurate accounting between producer and customer 
plants and also in interplant transfers 
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Fluid-Blending—G.E. Flowmetering System measures and totalizes fluid mass diréctly \ academe 
eliminates laborious volume-to-fhass conversions Predetermining counters assure simplic- 

ity and accuracy in blending operttions. Data is instantly telemetered to central locations 

by new G-E Telemetering. Typical blends are refrigerants, solvents and special naphthas 
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this is the way a valve is built to last 


MILLIONS OF OPERATIO! 


é 
é 


a 


NEW LOW-COST ASCO 4-WAY SOLENOID VALVES HAVE BEEN CYCLED MILLIONS OF OPERATIONS WITHOUT FAILURE 


TIGHT SEATING 

with unique patented 
poppet-type seats — 
Patent Nos. 2,624,585— 
2,775,982 


RELIABLE OPERATION 
ASSURED—failure to 
return due to residual 
magnetism is eliminated 


POWER OPERATION IN 
BOTH DIRECTIONS — 
main valve not dependent 
upon return springs 


installation is simplified; 
the 8344 may be mounted 
in any position! 


DEPENDABLE CONTROL BY Aulomalic Switch Co, 52H Hanover Rd., Florham Park, N.J 


72 = / 
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Poppet seals and a unique combination of 
metal-to-metal with resilient seating enable 
these and other ASCO 4-way solenoid valves 
to provide dead-tight shut-off, even on air, 
without lapping, grinding or close adjust- 
ments. The utter simplicity of design, elimi- 
nating return springs and power-operating 
the main valve in both directions, assures 
unprecedentedly reliable performance with- 
out maintenance for indefinite periods. 


The new ASCO Bulletin 8344 valve is the 
latest embodiment of over half a century’s 
design and development experience. Its low 
cost makes it economical even as a 3-way 
valve, with one pipe connection plugged. 


Here are the pertinent statistics: 





List 
Pricest 


Solenoid 
Enclesures 


Operating 


Pipe | Catalog 
| Information 


Size | No. 





| Pressures: to 
| 250 psi. 


| Temp: to 212°F. 


Fluids: air, water, 
hydraulic oil 


VY | 93440 Std. 
% 83444 
Ye" | 83441 | Std. 
Ye" | 83445 


$48.00 
56.00 
48.00 
56.00 


Expl. proof 








Expl. proof 





¥ Subject to trade and quantity discounts 


Other ASCO 4-way valves come in pipe sizes 
from %” to 1%” for pressures to 500 p.s.i. 
For complete information write for Catalog 
202, and see the hundreds of types of 2, 3, and 
4-way solenoid valves available for imme- 
diate delivery from the world’s largest stock. 


ASCO Valves 


FR 7-4€00 » AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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Crisis 
In 


Communication 


EDITORIAL 


One of the most common subjects of concern to instrumentation people is the 
increasing complexity of this fast growing profession. It is almost a full-time job 
just to keep up with new techniques, publications, and hardware. The number of 
organizations researching, making and selling industrial and scientific instruments 
is well over 4,000. Larger firms will list more than 10,000 different instruments 


in their catalogs. 


Fortunately or unfortunately, depending on your position, the business of 
making and using instruments is in the awkward “in-between” stage of growth— 
in-between hand operations and mass production. Industrial instrument produc- 
tion is essentially a job-shop operation, with relatively limited production of any 
one item. Each application is generally an individual problem. Nevertheless the 
number of organizations using instruments and the extent of their use is mush- 
rooming at a fantastic rate. Every major industrial firm has a top-level group 
assigned to measurement, data-handling, and control problems. The number of 
technical publications is reaching proportions which defy the best library capa- 


bilities. 


These circumstances make it a problem for the individual scientist and engineer 
to keep posted. The Instrument Society of America recognizes this problem and 
offers some assistance to dissemination of information and solution to the crisis in 
communication—its annual conference and exhibit. The 16th Annual ISA Instru- 
ment-Automation Conference and Exhibit in Los Angeles, September 11-15 is no 
exception in this long series of outstanding instrument events. It provides tech 
nical sessions, clinics, workshops, field trips, exhibits, Society business and enter- 
tainment. This annual exhibit is recognized as the outstanding event of its kind 
Many manufacturers proudly hold their choice new products for introduction at 
the ISA Show. 


With some planning, a visitor has the opportunity to discuss specific instru 
mentation problems with industry's foremost experts. He can see hardware in 
action, collect a host of new ideas, and itemize specific sources of equipment for 
his special problems. The conference program lists more than 200 papers, ranging 
from deep sea to outer space. There is a paper for every level and scope of 


instrumentation. The advance program listing starts on page 103 


If you have anything to do with instrumentation, this 16th Annual ISA event 
offers an unparalleled opportunity to communicate for more information and 
know-how. Here you will find experts from every area of instrumentation. For 
one week you can “talk-shop” with your counterparts from every corner of the 
nation and many foreign countries—all interested to improve their fund of know! 


edge and to get ideas that will help solve problems back on the job 


Chas tol Cases 
| 


bditor 
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Bathyscaphe “Trieste,” pictured outside its usual 
element, ordinarily carries both men and 
instruments to the ocean floor and back to the surface. 





Technician uses 
metal bucket in 
taking “bucket 
temperature.” 
(Photo courtesy of 
U. S. Coast & 
Geodetic Survey) 
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A typical oceanographic research vessel, 
the R. V. Spencer F. Baird 
of the Scripps Institution of Oceanography 


Scientists 
concerned with 
fish migration 
studies attach a 
tag to the dorsal 
fin of a none- 
too-cooperative 
“live” instru- 
ment. 





Science invades Neptune's kingdom 


Introducing Oceanography 


BEGINNING with this issue, the ISA Journal 
initiates a new series of six articles sponsored by 
the recently organized Marine Sciences Divi- 
sion. ‘Today, 
anomalous position in the rapidly developing 
fields of science and technology. Even though 
recent pressures have tended to force rapid 
advances in the field of marine instrumentation, 
it has been necessary to use old and often crude 
instruments simply because the badly needed 
new ones as yet do not exist. To put it bluntly, 
oceanography finds itself proudly tugging on 
its new “long pants,”’ while at the same time 
ashamedly suffering from a 
of “diaper rash.” 

Before the Congress of the United States at 
the present time are bills giving evidence of 
growing future support for oceanographic de- 
velopment. Meanwhile, various governmental 
agencies and oceanographic research labora- 


tories are keeping their pencils sharp, antici- 


oceanography occupies a rather 


rather severe case 


pating the budgetary manipulating that surely 
will be a continuing “pastime,” if they are to 
obtain the tremendously involved new instru- 
ments that are the outgrowth of tomorrow's 
ambitious programs. 

In the days past, the research oceanographe1 
literally hammered out his own instruments, 
even as the astronomers of old fabricated then 
telescopes. These older methods now are grossly 
inadequate, and the modern-day oceanographer, 
in creating new and better instruments, will 
need the best assistance available in the various 
technological fields. A truly stimulating area of 
activity, oceanography should be highly attrac 
tive to many now in the instrument profession. 


poem Me athtlye ones 


en p ¢ Director, 
\ J) Marine Sciences Pn ae ISA 


We can't blame the “old fellow” really: 


by JAMES M. SNODGRASS* 
Scripps Institution of Oceanography 
University of California 
La Jolla, California 


THE OCEAN is as old as the earth 
itself, yet man, in attempting to un- 
ravel its mysteries, so far has succeeded 
only in rippling the surface of those 
dark, forbidding depths. Because man 
has been basically a land creature, 
content for countless centuries to re- 


Senior Member of ISA, San Diego Sec- 
tion 


main confined in his particular water- 
rimmed environment rather than dare 
challenge the unknown (but certainly 
formidable) vastness of the oceans, 
he has directed nearly all the energy 
of his inquiring mind to the study of 
land and the enveloping atmosphere. 

Long ago it was said that we know 
more about the distant stars than we 
know about the great water masses 
that separate the earth’s continents. 
If this were a half-truth ten years 
ago, it most certainly is an wndeniable 
fact today! Our little, old, pot-bellied 
world suddenly has gone “space crazy”; 
its eyes are fixed on the moon, the 
stars, and the limitless voids between 


space, a subject of deep and vital cur- 
rent interest, harbors adventure, ro 
mance, glamour, and all the other 
ingredients of which man’s wildest 
dreams are made. But in our scramble 
to reach the moon and points beyond, 
we should not let ourselves forget that 
here—right on our own supposedly 
“familiar” globe—wait enchanting new 
watery worlds, as challenging and un 
explored as the moon itself! 
Apparently, there is some inconsis 
tency here—how is it that we know 
so much about land and space yet so 
relatively little about the oceans? Ti 
find the answer to this question, and 
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also by way of introduction to the 
subject of oceanography, perhaps it 
would be well for us to appraise this 
scientific field, both historically and 
contemporaneously, at least to some 
general degree. 


Looking Back 


To begin our brief narrative, let's 
turn back the calendar about 200 years 
to a period just preceding the Revolu- 
tionary War. Focusing our sights more 
closely, we recognize, with some sur- 
prise, the key figure in this early 
episode. Highly versatile and of above 
average curiosity, he is none other 
than one Mr. Benjamin Franklin. 


This marine biologist needed 
a stable platform at sea for 
peering into his microscope 
— so he fashioned his own! 


As he voyaged back and forth to 
France, Franklin became interested in 
the currents of the western Atlantic 
Ocean. It was about 1770 when he 
referred to the current that we now 
know as the Gulf Stream!', and at 
least as early as 1775 when he became 
aware of the significance of temper- 
ature data that he obtained by direct 
measurement. For these measurements 


his tools undoubtedly were a thermo 


meter and a bucket, probably a woeden 
one at that 

Actually, it was not until 1789 
itrer he had become Postmaster Gen 
eral—that Franklin published a chart 
Gulf 


enough, this was an amazingly good 


of the Stream. Interestingly 


chart considering the limited infor- 


Superior number 
numbered reference at 
irticle 
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mation available. Quite enthusiastic 
about his temperature data, Franklin 
published papers on the subject of 
“Thermometrical Navigation” and its 
particular advantages. 

Another 100 years passed before 
an equally famous man made the next 
significant contribution to the science 
of oceanography. This was Lord Kel- 
vin (Sir William Thompson), who 
gave the science a tremendous boost, 
while unwittingly doing much to hin- 
der its progress. This seeming paradox 
might be explained best as “the inevit- 
able byproduct of changing times.” 
When Kelvin originally made his con- 
tributions, he added new impetus to 
the faltering science; however, long 
after his innovations should have been 
outmoded, they were permitted to 
exert a “dragging” influence, impeding 
normal advancement. 

Before Kelvin’s time, soundings of 
the ocean were obtained with the 
classical, long manila and hemp lines 
to which heavy weights were attached 
Unfortunately, these lines when wet 
stretched unpredictably, subjecting 
depth measurements to rather large 
errors. To remedy this shortcoming 
in sounding the deep sea, Kelvin intro- 
duced steel piano wire, which had 
just been developed in England. Of 
course, there was no machine avail- 
able to handle piano wire for such 
a task, so Kelvin immediately set 
about developing a suitable device, 
which for a long time was known 
simply as the “Kelvin Sounding Ma- 
chine.” 

In one of his thermodynamic trea- 
tises, Kelvin observed that there was 
enough energy in the ocean itself to 
actuate almost any instrument being 
used to measure its properties. When 
we consider that pressure increases ap- 


proximately one psi for every two feet 
of depth, and that there are consider- 
able temperature differences available 


in the ocean to supply heat energy, his 
assumption seems reasonably valid 
Instruments designed according to 
Kelvin’s principles, however, did ex- 
lbit some undesirable characteristics 
—often they were slow acting and by 
no means as accurate as one might 
wish. Since there was plenty of time 
for making measurements, the slow 
response caused little difficulty in the 
early days, but this situation did not 
last long. Soon speed began to assert 
itself as a necessary property of ocean 
data-gathering. It was in 
Kelvin’s 


ographic 
this area that 


through no particular fault of his, 


principles, 


tended to hinder the science by pre- 
venting the introduction of more 
modern techniques to the measure- 
ment of oceanographic parameters. 
Until very recent years, obviously, few 
worthy strides were made to advance 
the state of the art. 


Scaling the Ocean 


Before we discuss some of the cur- 
rently used devices, perhaps it would 
be well to impress on ourselves the 
enormity of the task involved. Every- 
one knows that the oceans are huge 
But how many of us can visualize 
the ocean's size with respect to com- 
mon yardsticks? Mr. Thomas A. 
Manar* of the Scripps Institution of 
Oceanography is credited with making 
this interesting comparison: “If we 
could shrink the Pacific Ocean down 
to a 10-mile wide lake, the ocean’s 
greatest depth would correspond to 
60 feet of lake-water depth. On this 
same scale, something the size of a 
small toothpick would represent ap- 
proximately the typical oceanographic 
vessel employed in research activity. 
A steel cable stretching from the 
vessel to the extreme depths of the 
ocean would have to be represented 
by something finer than the finest 
spider thread with which we are 


Researcher prepares to lower a 
“Plankton Sampler,” a fine mesh 
net used for obtaining samples of 
organisms at a selected depth. 





familiar.” Try to imagine (if you 
can) how delightful it would be to 
have to accomplish useful work at the 
bottom of that lake, using only a 60- 
foot length of spider thread! Yet this 
is exactly what the oceanographer is 
expected to do. 

A deeper appreciation for the total 
problem may be gained when we con- 
sider that 80% of the Pacific Ocean 
is more than 3,000 meters deep, cor- 
responding roughly to an ocean-floor 
pressure of 4,300 psi. About 27% of 
this same body of water exceeds 5,000 
meters in depth; this means that in- 
struments intended for use near the 
bottom must be designed to withstand 
pressures greater than 7,000 psi.* 


Generally-Used Tools 


Seeing that one of the oceanogra- 
pher’s major interests is the extracting 
of information from the ocean, perhaps 
at this time we should consider some 
of the generally accepted tools he uses 
to obtain a better understanding of his 
subject. Let’s break them down into 
five categories for ease of discuss:on. 


1. Cable-Connected Devices. In this 
category we include the types of equip- 
ment attached to non-electric cables 
One of the commonest devices for 
obtaining water samples, the Nansen 
Bottle, belongs to this classification; 
others are the various bottom probe 
devices (for obtaining cores and sec- 
tions of the ocean bottom), dredges 
(really scrapers that are dragged along 
the bottom), cameras, etc. All of these 
devices share one common. charac- 
teristic; namely, they must be hoisted 
back to the surface and taken aboard 
ship so that the accumulated data can 
be extracted. Often, in deep-sea ex- 
plorations, two hours or more are 
required just for the equipment to 
be lowered from the surface to the 
bottom. The return trip often takes 


longer! 


2. Manned Vehicles. Here we have the 
familiar bathyscaphe, which was in- 
vented by the Piccards.* In this device, 
man himself becomes the prime ob- 
server and, to a great extent, supple 
ments his instruments. As presently 
vehicles 
they are tre 


developed, manned present 
a serious disadvantage 
mendously expensive, and if they are 
to be used very far from a suitable 
harbor, large “mother” ships become 
necessary for a successful operation 
Dr. Eugene La Fond of the US. Navy 
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This bottom-sediment temperature-gradient recorder is a com- 
plete, self-powered, null-balancing, d-c servo-operated system. 


Electronics Laboratory, which has been 
using the bathyscaphe, remarks some- 
what sadly, “You can hardly do any- 
thing to it, even look at it, without 
it costing at least $10,000.” 


3. Unmanned Vehicles. These vehicles, 
usually self-propelled, by and large 
may be considered as being “program- 
med.” They may be adjusted to operate 
at almost any desired depth; however, 
presently they are limited to a depth 
of approximately 2,000 feet. Carrying 
instruments, and 
telemetering 


recording 
by acoustic 


various 
controlled 
techniques, the vehicles plunge to the 
depths, collect their data, rise to the 
surface, and are brought aboard ship. 


4. Free Instruments. Attracting a con- 
siderable amount of interest lately is 
a group of instrument vehicles that 
exhibit essentially two different states 
of buoyancy. At first, the vehicles are 
negatively buoyant; that is, they sink 
rapidly to the bottom of the ocean 
After impacting the bottom or staying 
on the bottom for a short time, they re- 
lease their heavy anchor weights and 
become buoyant for the return trip 
to the surface. In spite of the relatively 
rapid ascent, this trip still eats up 
considerable time, especially if the 
instrument was deep in the ocean 
Some instruments of newer design, 
able to move at speeds approximating 
25 knots, actually pose a hazard to 


shipping. Good practice dictates that 


no ship should be anywhere in the 
immediate vicinity of the instrument's 


expected emergence! 


5. Buoys. There are two general cate 
gories of buoys. The first is the sur 
face type, which may be anchored or 
allowed to drift. Anchoring buoys 
in any desired depth of water presents 
no problem, and buoys of this type 
can be equipped to carry sensing in 
struments and operate for prolonged 
periods, either recording information 
locally or transmitting by radio to a 


ship or shore-based station. The second 


type of buoy, called a “Swallow Float 
after its inventor,” is actually a mewtral 
buoyant float, designed to sink and 
remain at a predetermined depth for 
an indefinite time. These buoys, 
tracked by means of a surface ship 
using acoustic devices, are employed 
for the measurement of subsurface cur 
rents. 

All of the previously mentioned de- 
vices require the use of ships, either 
to serve as platforms or to perform 
service functions 


Bathythermograph 


Although we are not going to dis- 
cuss many specific instruments, one 
known as the bathythermograph, or 
BT, should be described, because it 
typifies a rather excellent pre-war 
instrument design, which rapidly is 
becoming obsolete. A good example 
of what might be considered a Kel 
vin-type instrument, the BT was de 
veloped about 1938 by Dr. Athelstan 
F. Spilhaus,® then of the Woods Hole 
Oceanographic Institution. It is de 
signed <2 measure temperature as a 
function of depth, and record the in- 
formati#2 on a standard-sized, glass 
microscepe slide that has been smoked 


to facilitate the making of a clean 


An integrating radiant-energy 
recorder employs a watt-hour 
meter to perform integration. 
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ISA MARINE SCIENCES DIVISION 


Division Structure* (Incomplete 


at present) 


Acting Director 


James M. Snodgrass 
Scripps Institution of 
Oceanography 


Secretary 


Richard A. van Haagen 
Oceanic Instruments, Inc 


Publications Committee Chairman 
Jack T. Shaw 
Minneapolis-Honeywell 

Program Committee Chairman 


Roy D. Gaul 
A. & M. College of Texas 


Membership Committee Chairman 


Arthur L. Nelson 
U. S. Navy Electronics 
Laboratory 


Steering Committee 


Herbert A. Cook, Chairman 

Airpax Electronics, Inc 

Gilbert Jaffe 

U.S. Navy Hydrographic Office 

Robert J. Jeffries 

Data Control Systems, Inc. 

Rex Hinman 

U. S. Navy Bureau of Ships 

Thomas J. Kickley 

U. S. Coast & Geodetic Survey 

Ronald J. Wilde 

U. S. Naval Engrg. 
Experiment Station 

F. G. Walton-Smith 

Univ. of Miami Marine 
Laboratory 

Vernor E. Benjamin 

A. & M. College of Texas 

Roy D. Gaul 

A. & M. College of Texas 


Having as one of its major aims 
improved communications between 
instrument designers, engineers, and 
researchers, this new division of 
ISA promises to be a most active 
one 


During the week of September 
11-15, division members will be 
busy attending conferences on both 
the west and east coasts—the ISA 
Conference and Exhibit in Los An- 
geles; and the Marine Sciences In- 
strumentation Symposium, co-spon- 
sored by the American Society of 
Limnology and Oceanography (AS- 
LO), at Woods Hole Oceanograph- 
ic Institution 


Already approved for 1962 is a 
Symposium on the subject of sen- 
sors, considered by most people to 
be the weakest link in the chain 
of oceanographic data acquisition 


The ISA Journal, now available 
as a publication medium for the 
marine science field, is expected to 
be an effective means of providing 
education and a healthy exchange 
of information. The division’s pub- 
lication chairman urges all mem- 
bers to submit suitable material for 
possible publication 


To the new division and all its 
members the ISA extends a cordial 
welcome and the hope of a success- 
ful and professionally stimulating 
relationship 


B. B. Green of Houston, Texas, who was 
active in the organization of the division 
erved as its first director 
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trace by a recording stylus. Depth 
information is obtained by the com- 
pression of a bellows that moves the 
microscope slide along the “depth” 
axis of the recorder. Simultaneously, 
a stylus (moving on an axis perpen- 
dicular to the depth axis) traces the 
temperature sensed by a long spiral 
of hollow copper tubing, filled with 
xylol and coupled to a bourdon gage 
element. The entire instrument, en- 
closed in a cylindrical brass tube, is 
lowered rapidly by means of a small, 
light-steel cable. Later it is hoisted 
back up to the ship where the glass 
slide is extracted and the temperature 
trace observed. The device was (and 
still is) used extensively in anti-sub- 
marine warfare for calculating effec- 
tive detection ranges of submarines. 

As a very significant accessory to 
the bathythermograph, we have what 
is known as the “bucket” temperature. 
This is none other than the bucket 
temperature used by Franklin 200 
years ago—and very little changed 
except for the design of the bucket. 
In many respects, the new design 
probably is not as good as Franklin's 
original bucket, which undoubtedly 
was made of wood, a better thermal 
insulator than some present-day metal 


buckets. 


Sea vs. Space 

As far as the application of elec- 
tronics is concerned, the development 
of oceanographic instrumentation suf- 
fers badly when compared to other 
scientific fields. Perhaps the initial 
difficulry could be traced to lack of 
adequate funds and a corresponding 
lack of appreciation of the possibilities 
for electronics in oceanography. Posing 
another limitation is the fact that the 
ocean, with its combination of high 
pressure and corrosiveness, looms as 
one of the most difficult mediums in 
which to work. To top it off, water 
and water vapor long have been the 
natural enemies of electronics. 

In order to appreciate the special 
problems of the oceanographer, per- 
haps it would be well to examine some 
of the basic contrasts that tend to 
isolate the study of the ocean from 
that of the atmosphere or outer space: 
Weight. Whereas for telemetering 
vehicles and components to be used 
in the atmosphere or outer space, light 
weight is essential; for underwater 
work, heavy weight is a distinct asset. 
In fact, weight may be absolutely nec- 
essary in submerging instruments to 
great depths. 


Electromagnetic Radiation. A_ great 
contrast exists in the ease with which 
electromagnetic radiation can be trans- 
mitted through various media. In 
many ways, it is difficult to imagine 
a better medium for the transmission 
of information than air or outer space. 
On the other hand, we'd have to go 
a long way in nature to find a worse 
medium for data transmission than 
sea water! Electromagnetic radiation, 
except for extremely long wavelengths, 
simply does not penetrate sea water 
to any useful depth.’ The only form 
of energy that does travel long dis- 
tances in sea water is acoustic energy, 
but this presents a great many com- 
plex problems because of the dis- 
tortions encountered by sound as it 
progresses through the medium. 

It is probably safe to say that even 
if we did solve the problem of trans- 
mitting data satisfactorily through sea 
water, we still would face another 
problem—namely that of moving the 
instruments through the water fast 
enough. Although this feat can be 
accomplished easily near the surface, 
it becomes a complex problem as more 
depth is attained. 

Fortunately, in the form of electri- 
cally insulated steel cables, we do have 
a partial solution to these problems 
of data transmission. The insulation 
found to be most suitable is poly- 
ethylene, which combines excellent 
electrical insulation and a buoyancy- 
promoting density of approximately 
0.93 (Note sea water density is ap- 
proximately 1.025). For every foot of 
cable therefore the insulation adds 
more buoyancy, reducing the total 
dead weight of the cable in sea water. 
Actually, it is possible to design cables 
that weigh nothing in sea water, be- 
cause the weight of the steel wires is 
offset exactly by the buoyancy due 
to the polyethylene insulation. Steel 
is used in place of copper for the wires 
because it possesses the highest prac- 
tical strength while not seriously inter- 
fering with the electrical transmission. 


Telemetering 


As applied by the oceanographer, 
the term telemetering means the gen- 
eral transmission of information over 
radio links and electrically insulated 
wire devices. More specifically, it is 
a technique that makes possible the 
simultaneous transmission of a fairly 
large number of parameters over a 
single conductor—without the signals 
interfering with each other. At present, 








power to operate the electronic instru- 
ments can be sent down from the 
surface; while at the same time, infor- 
mation is fed back up to the surface 
to be indicated and recorded on deck. 
Telemetering combined with magnetic 
tape recording comprises a system 
that is compatible with modern, high- 
speed computers and data-processing 
equipment. 

Unfortunately, we do not have a 
complete data system. To be complete 
the system would have to include input 
sensors, transmission links, a memory 
or recording element, and a process- 
ing device. The first of these—the 
input sensor—is missing. In short, we 
find ourselves like a train, all made up 
and ready to go, but with no engine! 
Why does this situation exist? Perhaps 
the biggest reason is the failure to 
grasp the detailed nature of the ocean 
and the magnitude of the problem 
confronting us. Money, of course, does 
figure in the picture, but in this case 
only to a minor extent. What is really 
needed is an advance in the state of 
the art of oceanography. 


To a large extent, this need is being 
filled by pressing military programs 
that effectively are “pushing” ocean- 


ographic developments. Programs 
known by the “alphabet series” of 
ASWEPS, which require the acquisi- 
tion of large amounts of oceanographic 
data for specific anti-submarine war- 
fare projects, face very great problems 
simply getting started because of the 








lack of anything remotely resembling 
adequate hardware. These programs 
involve the acquisition of unheard of 
quantities of data. The advent of the 
Polaris-type submarines, with their 
particular operational problems, re- 
quires that a great deal more be under- 
stood about the ocean. In fact, as re- 
gards the need for better understand- 
ing of the oceans, the general “aware- 
ness” of the Navy itself is just begin- 
ning to come into focus. In plain 
words, the Navy has come to realize 
that the time already is very late. 


Expendable Instruments 


To cope with the tremendous de- 
mands being made today, we are forced 
to investigate an entirely different 
class of instruments—one that might 
be titled “Expendable Instruments.’ 
Such instruments are eminently de- 
sirable, especially when we consider 
that ships’ speeds are increasing con- 
stantly, with the result that we hardly 
can afford ship time for lowering and 
raising of instruments for routine 
observations. The cost of ship opera- 
tions being so great, it is quite practi- 
cal to offset the cost of ordinarily 
necessary ship time with a_ similar 
investment in expendable instruments, 
which could be tossed overboard to 
telemeter the desired information back 
to the ship. This assumes, of course, 
that the expendable instruments are 
relatively inexpensive and available in 
quantity. At the moment, the “throw 
away” instrument seems to be one of 


ai 


the most promising approaches to the 
solution of some of our problems 
Research on this type of device is only 
in the early stages, however, and much 
work will be necessary before models 
become available for routine use 


Conclusion 


In a sense, history is only beginning 
for oceanography. What has passed is 
as nothing compared to what must 
come. Now that the world finally is 
awakening to the need for knowledge 
of its oceans, an unlimited future pre- 
sents itself. How much we make of 


it depends on us! 
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Scheduling and Controlling 


A Standards Laboratory 


by ANDRE S. MEDVEDEFF* 
Manager, Calibration Standards Unit 
AEC Pinellas Peninsula Plant 
General Electric Company 
St. Petersburg, Florida 


General Electric found that a modest 
investment in better scheduling meth- 
ods for its measurement standards 
lab was more than repaid by the 
increased quality and yield of fin- 
ished products. 


TO ASSURI 
products made by its 
contractors, the Special Weapons Com 


plex of the Atomic Energy Commis 


compatibility of the 


several prime 


sion has set up a nationwide meas- 
urement standardization program. The 
primary reference laboratory for this 
entire program is the Physical & Elec- 
trical Standards Laboratory located at 
the Sandia Corporation in Albuquer- 
Mexico. This Sandia lab- 


standards 


que, New 
oratory refers its transfer 
directly to the National 
Standards (See Figure 1). 


Bureau of 


The standard facilities at the Pinel- 
las Peninsula Plant have been classed 
as a “Secondary Standards Laboratory” 
AEC transfer 
standards are referred to the primary 


in this program. All 
laboratory at Sandia. 
This 


cessful control methods developed for 


article describes several suc- 
applying physical and electrical stand- 
ards to the calibration of over 5,000 
instruments used in the AEC Pinellas 


Peninsula Plant, operated by the Gen 
eral Electric Company. 


How Work Load Is Divided 


Two major facilities share the re- 
sponsibility for calibration at this plane 
—the Secondary Standards Laboratory 
and the Instrumentation Laboratory, 
both parts of the Engineering Section 
The dividing line between these two 
laboratories has been set arbitrarily at 

14% accuracy. 

Thus, most work on plant produc- 
tion instruments is done by the Instru- 
mentation Laboratory, since produc- 
tion equipment generally is less than 

140% accurate. Such calibration is 
done with portable equipment of mod 
erate precision and accuracy. Equip 


ment of better than 1,0 accuracy 





is returned to the Standards Laboratory 
for calibration. 

However, there is some overlapping 
of this %%-accuracy dividing line, 
caused by the unavailability of suffici- 
ently rugged calibrating equipment 
which can provide adequate accuracy 
ratios. Whenever possible, accuracy 
ratios are maintained at a minimum of 
| to 4 between the device under test 
and the calibration equipment used. 
For example, d-c voltage calibrations 
can be made to +'%4% in the plant 
by the Instrumentation Laboratory, 
using potentiometric voltmeters. On 
the other hand, the Standards Lab cali- 
brates analytical balances at their plant 
positions by using Class S mass stand- 
ards as transfer devices. 

The calibration workload of the 
Standards Laboratory is divided about 
evenly into two categories. First, most 
equipment used by the Instrumenta- 
tion Laboratory is calibrated and main- 
tained by the Standards Group, as 
well as precision bridges and other 
accurate measuring devices belonging 
to other plant organizations. This is 
shown in Figure 2. 

The second major category includes 
internal calibration of the equipment 
belonging to the Standards Labora 
tory itself. Working standards and 
precision intercomparison devices are 
calibrated by reference to transfer 
standards which have been certified 
by the Primary Laboratory at Sandia 
Cs. poration or, in some cases by NBS 


How Work Is Scheduled 
and Controlled 


Positive scheduling and control of 
the instruments calibrated by the 
Standards Laboratory are accomplished 
visually by peg boards (Figure 3). 
Each spring-loaded string bears a num- 
bered peg which can be advanced 
horizontally across the board. A verti- 
cal “date-line” string is moved to the 
right according to the date legend at 
the top of the board. The peg on the 
string is set at the next calibration 
‘due date,” and when the date-line 
reaches that point, the item controlled 
by that peg is “keyed” for attention. 
Different colored pegs are placed be- 
hind the numbered peg to designate 
such things as last calibration date, 
calibrating organization, and inactive 
equipment* 


*See also, “G.E. Schedules Maintenance 
with Peg-Boards,” p. 55, ISAJ 2/60 
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Figure 2. Functions of the Secondary Standards 
Laboratory at AEC’s Pinellas Peninsula Plant. 


Here should be defined what is 
meant by “control.” The Standards and 
Instrument Laboratories assume control 
of a test position or device on written 
request from the using organizations. 
The equipment is assigned a control 
number, referring to a numbered peg 
on our control board. The numbered 
peg and date-line visually indicate 


when the item or group of items listed 
on the indexed card holder at the left 
of the board is due for calibration. 
This card holder is large enough to 
hold standard 8.” x 11” paper, such 
as is usually used for certificates and 
reports. Figure 3 shows a secretary 
filing an NBS certificate on a Wenner 
Potentiometer. The card holder not 


ae 


Figure 3. 
At-a-glance 
visual control 
of measure- 
ment stand- 
ards is feature 
of peg board. 
Here, Labora- 
tory clerk 
inserts an 
NBS calibra- 
tion certifi- 
cate opposite 
the peg of the 
instrument 
concerned. 
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only identifies controlled equipment, 
but also provides the laboratory tech- 
nician with easy access to the most 
recent calibration data and corrections 
applicable to the instruments he is 
using. 

The term “control” also signifies 
that items are picked up and delivered 
by expeditors within the Engineering 
Section, absolving the foreman of that 
area of the scheduling and expediting 
problems. However, these functions 
remain the foreman’s responsibility on 

uncontrolled” equipment. 

Two such peg boards are used by the 
Standards Laboratory, each having a 
capacity for scheduling 100 items or 
groups. One board, called the “internal 
board,” serves two purposes. In addi- 
tion to indicating calibration due dates 
of Standards Laboratory equipment, it 
schedules periodic shipment of transfer 
standards to the Primary Laboratory at 
Sandia. This internal board is date- 
keyed on a weekly basis, permitting 
maintenance of schedules up to three 
years in advance. This is possible be- 
cause extended calibration intervals, 
ranging from three months to two 
years, can be assigned to precise and 
stable equipment. 

By contrast, the second “external 
board,” is date-keyed on a daily basis. 
This board schedules calibrations of 
equipment belonging to groups ex- 
ternal to the Standards Laboratory, 
which generally have shorter calibra- 
tion intervals 

Both peg boards are backed up by 
regular drawer files containing folders, 
each numbered the same as the control 
peg, and each containing the following 
information on controlled items: 

certificates 

calibration data 

calibration instructions 

operating instructions 
5. maintenance record 

Two additional files were set up for 
retaining calibration data on uncon- 
trolled items and the results of special 


tests or investigations done by the 
Standards Laboratory. These files are 
indexed by property accountability 
numbers and project numbers, respec- 
tively. 

Four hundred items are controlled 
by these two boards in the Standards 
Laboratory. The Instrumentation Lab- 
oratory uses eleven similar boards to 
control about 5,000 individual items. 


How Calibrated Instruments 
Are Labeled 


For effective scheduling and con- 
trol, instruments that have been cali- 
brated must be properly labeled. Sev- 
eral types of labels have been devised, 
according to specific requirements. The 
basic calibration label used by both 
the Standard and Instrumentation Lab- 
oratories is a 34” x 2” pressure-sensi- 
tive sticker. Calibration and due-dates, 
accuracy of the item, and the name of 
the calibrating technician are filled in 
before the label is attached to the in- 
strument being released for use. 

These labels are color coded for a 
6-month sequence beginning in Jan- 
uary and repeating in July. This color 
coding helps expeditors to find equip- 
ment due. A red defective label is 
placed on equipment which requires 
repair or adjustment. The white label, 
similar to those described, is used 
within the Standards Laboratory for 
equipment controlled on the internal 
board. 

Reports, certificates, and scale cor- 
rection cards are issued by the Stand- 
ards Laboratory when justified. No 
calibrations are performed to accura- 
cies exceeding those claimed by the 
manufacturer of the instrument. 


How Data Are Recorded 


The Standards Laboratory uses sev- 
eral data recording systems. A regular 
Calibration Report Form, like that 
used in the Navy Calibration Program, 
has both administrative and technical 


data sections. At the end of a calibra- 
tion, the calibration report is submitted 
to the Standards Laboratory supervisor 
for review, and the control peg is ad- 
vanced on the peg board to the next 
due date. Any maintenance work done 
is recorded in the file. 

An especially useful function of this 
calibration report is the section which 
calls for the recording of the next due 
dates and serial numbers of the stand- 
ards used in the calibration. Thus, 
since no calibration equipment which 
is overdue for checking can be used, 
confidence in the final report is in- 
creased. Review of the data and com- 
parison with previous reports quickly 
points out undesirable drifts, and pro- 
vides a sound basis for establishing 
realistic calibration intervals. 

A second form, called the “Test Data 
Sheet,” is used for retaining data from 
extensive tests. This form has many 
more columns and rows than our 
Calibration Report Form. 

In addition to the above, a business- 
machine card bearing the property ac- 
countability number is written up for 
each item at each calibration. Appro- 
priate information then is translated 
into punched cards, which are stored 
in the Instrumentation Laboratory for 
future reference. The obvious advan- 
tage of this system is the rapid ac- 
quisition of historical data by machine- 
sorting techniques. This system has 
been discussed by other authors in 
previous issues of the ISA Journal.* 

Experience has shown that the mod- 
erate costs involved in the positive 
scheduling of calibration “due dates,” 
and the accurate control of calibration 
procedures, were more than offset by 
the improved quality and yield of 
product that resulted. 


*“Keeping Your Maintenance Records 
with a Computer,” p. 44, ISAJ 8/59 


This article was contributed by the ISA 
Measurement Standards Division 
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by WILLARD A. CRANDALL“ 
Division Engineer 
Consolidated Edison Company 
New York City 


For years, instruments have been 
used to evaluate pilot-plant perform- 
ance. Now the roles are reversed: a 
pilot plant is being used to evaluate 
instruments! Con Edison, world's 
largest electric utility, finds that a 
pilot plant built especially for prov- 
ing-out new on-stream = analyzers 
yields a far more thorough perform- 
ance check than does in-plant testing. 


THE SELECTION, installation and 
operation of analyzers in a modern, 
high-pressure steam electric-generating 
station certainly should not be under- 
taken on a casual basis. Many critical 
factors must be considered. Such in- 
struments today are called on to ana- 
lyze for materials in parts-per-billion 
concentrations, 24 hours per day, 
days a week, under ambient conditions 
that would make a chemist shudder. 

In the early days, Consolidated 
Edison evaluated its analyzers in the 


*Member of ISA, New York Section 


customary way. First we made or 
modified an instrument in our shops, 
then checked its performance on syn- 
thetic laboratory samples, and finally 
installed it in an electric station for 
evaluation under plant conditions. This 


procedure had several severe draw- 


backs: 


|. The necessity for locating the ana- 
lyzer close to sample points often made 
access difficult for test and service 
work. 

2. No control was possible over the 
range of sample. The range of con- 
centration was limited to normal plant 
operations. 


3. Installation of our test instrumenss 
often interfered with the sampling 
system of existing analyzers. 

i. Production workers often confused 
the test instrument with an operating 
instrument, giving undue attention to 
the analyzer under evaluation 

5. Plant location precluded many de- 
sirable tests. We hesitated to install 
special, delicate laboratory test equip- 
ment for fear of damage due to ambi- 
ent conditions or tampering by un- 
authorized persons. 

6. It was inconvenient to take periodic 
grab samples for laboratory compari- 


son. 
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Figure 1. 

An early job 
assigned to 
Consolidated 
Edison’s 
analyzer- 
evaluating 
pilot plant 
was develop- 
ment of this 
sample tem- 
perature con- 
trol system. 
Here tech- 
nician Fred 
Prinz adjusts 
a Robertshaw- 
Fulton 
controller. 


The need for a quicker and better 
way to evaluate the analyzers in which 
we were interested soon became ob- 
vious. It was then that the idea of a 
special pilot plant exclusively for the 
evaluation of analyzers was born. 

Flowing samples from all parts of 
the plant would be piped directly to 
this pilot plane—boiler water, steam, 
condensates, etc. And these samples 
would be altered to simulate the full 
range of expected plant operations 
Adequate mechanical and electronic 
laboratory equipment would be avail 
able for proper evaluation of test ana- 
lyzer performance. All necessary serv- 
ices would be supplied—water, air, 
vacuum, bottled gas. Control of ambi- 
ent temperature would be possible 
And, not least, unauthorized people 
would be excluded. 

In spite of the great size of modern 
steam-electric power stations, we had 
trouble finding space. Finally, in our 
Astoria Generating Station, we lo 
cated a room with interesting possi 
bilities. Because four 10-inch diameter 
high-voltage conduits passed through 
it, space for normal use had been 
seriously limited. However, after many 
measurements and numerous sketches, 
we devised a plan to convert this 
room into a pilot plant for analyzer 


evaluation 
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Control Unit 

18 Flame Photometer 
Burner-Optical Unit 

19 Chemical Treatment Shelf 

20 Bottled Gas 

21 Services—vacuum, steam 

22 Milton-Roy Chemalyzer 

23 Technicon Autoanalyzer 

24 Instrument Air Supply 


Figure 2. Layout of the pilot plant for evaluation of analyzers. 


THE PILOT PLANT 


Figure 2 shows the location of 
major equipment in our analyzer-eval- 
uation pilot plant. A workbench (1) 
is provided for mechanical and elec- 
trical operations. Tool, apparatus, and 
parts storage is provided above and 
below. A telephone (2) is conveni- 
ently located on the wall. The south- 
east wall has been put to good use by 
installing a platform over the high 
voltage conduits (3) with steps (4) 
leading up to the platform (5). A 
chemical bench (6) overhangs the 
conduits 


Sampling Systems 
Sample lines (7) from out in the 


station connect to the sampling ap- 
paratus (8) installed along the wall. 


These samples—boiler water, steam. 


condensate, feed water, etc.—are piped 
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to Hagan sample coolers. Cooling 
water flow through each cooler is 
controlled by a temperature regulator 
to maintain the desired sample tem- 
perature (Figure 3). The control 
valve is actuated by a sensing element 
mounted in the sample line at the 
outlet of the coolers. Sample lines are 
grouped by type. For example, boiler 
water samples from several boilers are 
brought to one sample ‘cooler, the 
particular boiler water sample desired 
being available by operation of the 
appropriate valves. Likewise, conden- 
sate samples, steam samples, etc. are 
grouped by type, and each group is 
provided with a sample cooler and 
valves for selection of any desired 
sample 

Each sample cooler outlet is split 
into two streams: 1. bypass which 
permits higher flow rates in the sample 
lines and provides a means for blow- 


ing down these lines. 2. the sample 
flowing to the analytical instruments. 
One line from each sample cooler is 
installed along the southwest and 
northwest walls to form sample head- 
ers (9). Each sample cooler has a 4 
in. OD stainless-steel pressure-relief 
line terminated with a rubber plug, 
which extends into the drain header. 
This prevents excessive pressure build- 
up in the sample lines in the event 
of stoppages. 

Sample headers and instruments are 
mounted along 4 x 8 ft plywood panels 
(10) mounted horizontally 30 in. 
above the floor. At various points, 
local sample outlets (11) are provided. 
Needle valves control sample flow 
to the various instruments. A drain 
header under these panels disposes of 
the analyzer effluents. 

Thus, each analytical instrument can 
be provided with any desired sample 
at the appropriate temperature and 
flow rate. Sample composition is varied 
by switching the sample sources from 
one unit to another—e.g., flowing 
boiler water from different boilers in 
sequence. 

On a shelf at (19) are located 
metering pumps and other apparatus 
for feeding synthetic samples to the 
various analyzers or modifying plant 
samples by adding or removing known 
quantities of various chemicals. In- 
cluded are ion-exchange columns, de- 
gasifiers, elec.rolytic oxygen genera- 
tors, etc. 

Bottled gas (20) of several types 
is available—hydrogen and oxygen for 
the flame photometer, nitrogen for 
purging, etc. Services, including steam, 
vacuum, compressed air, and drains, 
are conveniently located at the center 
of the northwest wall (21). Instru- 
ment air (24) is provided at conveni- 
ent locations for operating certain in- 
struments or for use in maintenance 
and calibration operations at the work- 
bench. 


Types of Analyzers 


pH and conductivity flow cells 
(12) are mounted in the south corner 
of the room and connect to indicating 
and recording instruments (13, 14). 

A Thallium-type oxygen analyzer 
(15) and a Cambridge gas transfer 
oxygen analyzer (16) are installed 
adjacent to each other to permit com- 


parative testing. The two units of a 
recording flar ¢ photometer (17, 18) 
are located in the west corner. This 
instrument was designed from develop- 
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ment work Consolidated 
Edison.! 

A Technicon AutoAnalyzer (23) 
and a Milton Roy Chemalyzer (22) 
in the north corner of 


done by 


are installed 
the room. 


TYPICAL PILOT PLANT 
OPERATIONS 


A brief description of several of thie 
investigations we conducted in this 
pilot plant will illustrate its operation 
and indicate its value. 


Designing a Sample System 


One of our earliest investigations 
concerned the chemical sampling sys- 
tems for our Indian Point nuclear 
power station. Sample temperatures to 
certain analyzers were to be held at 
77 +2°F. The basic temperature con- 

Superior numbers refer to similarly 


numbered references at the end of this 
article 


(Left). Piping arrangement of a 
typical sample cooler and temperature control. 


troller was selected—a Robertshaw- 
Fulton air-actuated controller/posi- 
tioner-valve. However, due to the large 
changes in sample temperature (both 
steam and liquid), fluctuations in 
cooling water temperature and pres- 
sure, and sample flow rates ranging 
from 2 to 5 pounds per minute, the 
type and size of the valve body and 
parts to be used required further study 
The installation of the temperature 
sensing element was also critical. Be- 
cause pilot-plant sample-cooler tein- 
perature controllers had not then been 
installed, we decided to solve the 
problem by installing the Robertshaw- 
Fulton controllers on the pilot plant 
sample coolers and study their opera- 
tion there. 

Tests were conducted with various 
types and sizes of valve porting over a 
full range of sample temperatures and 
flow rates, using cooling water at 
various temperatures and pressures 
(Figure 1). The temperature-sensing 


Figure 4, (Right). Arrangement of 
apparatus for oxygen analyzer test. 


bulbs were mounted in various posi- 
tions and results evaluated. Data were 
gathered on the best proportional band 
setting for various conditions of opera- 
tion. Thus we obtained design data 
for the Indian Point sampling systems 
based on experience instead of theory 
and guesswork. Incidentally, our ex- 
periments also provided a high-per- 
formance temperature-controlled sam- 
pling system for our pilot plant. 


A Dissolved Oxygen Problem 


Another interesting study involvec 
dissolved oxygen analyzers. The Cam. 
bridge thermal-conductivity analyzer, 
currently used in our stations, is not 
suitable for Indian Point or some units 
now being built due to interference 
caused by the hydrazine and cyclo- 
hexylamine used in the water treat- 
ment at these locations. Several alter- 
nate instruments had been proposed 
for this service, and much conflicting 
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Figure 5. Cambridge dissolved- 
oxygen analyzer (left) being ad- 
justed before a test run. 


data presented regarding their relative 
merits. We obtained the instruments 
under consideration by arrangement 
with the manufacturers, and installed 
and puc them into operation in our 
pilot plant. They were fed samples of 
condensate which had been modified 
tO contain various concentrations of 
oxygen, hydrazine, cyclohexylamine 
and other possible trouble-making ma- 
terials. Their performance was ob- 
served under identical operating con- 
ditions. The correctness of their read- 
ings was evaluated by comparison with 
chemical tests made during operation 
The operation, calibration, and serviv- 
ing aspects of each instrument also 
were studied under actual plant con- 
ditions. 

The data thus obtained enabled us 
to select the right instrument for 
Indian Point and to specify certain 
modifications to improve its perform- 
ance and simplify operation, calibra- 
tion, and maintenance. It also enabled 
us to train the men who will care for 
these instruments at Indian Point. All 
this was done with no interference 
with plant operations and no possible 
confusion of our plant operators by the 
instruments under test. 

Water from the station deaerator 
inlet or outlet is reduced in tempera- 
ture to 120 to 150°F, the recom- 
mended sample temperature range for 
the Cambridge gas transfer type dis- 
solved oxygen analyzer (Figure 4). 
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Figure 6. Technician Steve Profeta 
checks the results of the adjust- 
ments to the oxygen analyzer 
against chemical laboratory tests. 


] 


Additional oxygen, in known amounts, 
can be added to the sample stream by 
means of the oxygen calibrator, an 
electrolytic oxygen generator designed 
for this purpose. Various materials 
such as hydrazine and cyclohexylamine 
can be pumped from the nitrogen- 
blanketed chemical addition bottle into 
the sample stream, as desired. At this 
poiat the sample stream is split into 
two flows—one going to the Cam- 
bridge analyzer, the other going to the 
Thallium analyzer*, after further cool- 
ing to 70 to 80°F. A sample point is 
provided for manual sampling and 
analysis. A clean-up ion exchanger 
prevents the thallium hydroxide, a 
poison, from contaminating the drain 
lines. 

Comparisons can be made of the 
dissolved oxygen content as recorded 
by the analyzers with the values de- 
termined by manually performed 
chemical tests (such as the Winkler 
and Indigo Carmine procedures), or 
with calculated values based on tests 
of the inlet sample and the operation 
of the oxygen calibrator (Figures 5 
and 6). 


pH Studies 


pH and conductivity measurements 
are important in power station chem- 
istry. The performance of various types 
of electrode systems, conductivity cells, 
flow cells, and electronic circuitry is 


Le 


Figure 7%. Modifications to an 
L & N pH flow cell are being 
made prior to a test, by assistant 
general chemist Joe Krattinger. 


of great interest to us, particularly in 
our nuclear work. The effects of dis- 
solved hydrogen on the pH electrodes 
and on the conductivity cells were of 
considerable concern to us, because 
the primary coolant water at Indian 
Point would contain up to 40 cc per 
liter of hydrogen gas. Data regarding 
the long term stability of the elec- 
tronic circuits of various pH amplifiers 
and conductivity indicators under vary- 
ing ambient conditions also were re- 
quired (Figure 7). 


Colorimetric Investigations 


Much of the analytical chemistry 
done on high-purity water samples is 
based on colorimetry. Recently, some 
colorimetric analyses have been auto- 
mated in such instruments as the Tech- 
nicon AutoAnalyzer, the Milton Roy 
Quantichem and Chemalyzer and the 
Hagan Chemonitor. Many of these 
were evaluated in our pilot plant and 
modified for our particular uses ( Fig- 
ure 8). 

Most of the mechanical service work 
can be done in the pilot plant, thus 
reducing instrument downtime. How- 
ever, electronics is not neglected in our 
pilot plant. Expensive and delicate 
instruments can be installed to check 
the performance of various electronic 
systems and devices without fear of 
loss or damage. 





Flame Photometer Evaluation 


The operation of our recording 
flame photometers is an example of 
our electronic capability. The ability of 
this instrument to continuously record 
the concentration of materials occur- 
ring in the fractional parts-per-billion 
range depends on the performance of 
special electronic circuits. For example, 
a narrow-band-pass constant-gain am- 
plifier isolates the signal input from 
photomultiplier dark current and elec- 
trical noise (Figure 10). Tests were 
made under several ambient tempera- 
ture conditions to establish the tem- 
perature limitations of such an in- 
strument in plant use. Automatic self- 
calibration is a feature of this instru- 
ment. The design of this system and 
the frequency of its operation were 
determined by various electronic tests 
which would have been impossible to 
do out in the plant. 


Benefits 


You can see that our company bene- 
fitted greatly from the operation of its 
pilot plant for evaluating analytical 
instruments. Many other companies 
using these types of analyzers also 
might find such a facility valuable. 
The savings resulting from the selec- 
tion and/or development of the ap- 
propriate analyzers for particular ap- 
the experience ob- 


plications, and 
tained in their operation and mainte- 
nance prior to actual plant use, will 
well justify the cost of construction 
and operation. 
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Figure 8. 

A standard 
solution is fed 
by Steve 
Profeta into 

a modified 
Technicon 
AutoAnalyzer 
during a 
calibration 
check. 


Figure 9. Maintenance work is 
done in the pilot plant room, too. 
Technician Joe Higgins (back- 
ground) repairs a pump module, 
while Profeta verifies readings 
of an automatic colorimeter, using 
a Fisher Scientific spectrophoto- 
meter. 


Figure 10. Wave form of narrow- 
bandpass, high-gain amplifier of a 
Waters Flame Photometer is 
checked by technician Al Litster 
for noise and frequency response, 
using an oscilloscope. 
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Figure 2. Reactor system shows the 
five variables (shaded) that primar- 
ily affect the performance of the 


Optimizing Chemical Processes 


by Ridge Analysis 


by CHARLES R. HALL 
and ARTHUR E. HOERL 

E. |. duPont de Nemours & Co., Inc. 
Wilmington, Delaware 


This optimization of a chemical 
reactor system, marked by a rapidly 
decaying catalyst activity, involved 
the determination of optimum con- 
trol settings of four process variables. 
End result was a maximum profit at 
a specified production level. 


OPTIMIZATION in recent 
has become a much used and frequent- 
ly misunderstood word in technical lit- 
erature. Generally, what is desired is 
the attainment of some definite goal— 
some optimum or “best” condition. 
But what is the “best”? When one 
person uses the word, he may be think- 
ing of something entirely different 
from what another is thinking. The 
problem basically is one of definition. 


years 
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Optimize What? 


Suppose for instance we want to 
“optimize our process.” With respect to 
what do we intend to attain our goal? 
There are many possible answers to 
this question, three of which might be: 


1. Select the operating conditions and 
sizes of equipment to provide max- 
imum payout of investment at the 
required production rate. 


Select the operating conditions that 
will enable: the existing facilities to 
provide maximum profit at any 
desired production rate. 


Select an alternate process for great- 
er profitability. 


So we see that the word optimiza- 
tion, when used alone, is quite ambig- 
uous. Using it glibly as a synonym for 
minimization orf maximization serves 
no great purpose in achieving clarity 
either—wnless the concept of minimi- 
zation or maximization is thought of as 
being tempered by some defined set 
of simultaneous restraints. 


Influencing Factors 


Once we have defined our goal, the 
next step is to consider all the factors 
that significantly influence the desired 
result; that is, the attainment of a con- 
dition not merely better than the pre- 
vious one, but actually the very 
superlative situation possible within 
the limits of the imposed restraints. 


Application 


To show how optimization works, 
we shall apply a recently developed 
mathematical technique called “Ridge 
Analysis.”" 

Note in Figure 1 that we have four 
vapor-phase catalytic reactor systems 
operating in parallel. Reactant “A” 
joins a recycled stream of “A”, and the 
resultant mixture is fed individually to 
each reactor system. Reactant “B” also 
is fed to each individual system. The 
effluents from each system join and 
feed a single separation system which 

‘Superior numbers refer to similarly 


numbered references at the end of this 
article. 





recovers any unreacted material “A”, 
while it passes the remainder to a 
refining (purification) system where 
the product is separated from its im- 
purities. 

In this application the optimization 
problem is to select, within the re- 
straints or limitations of the present 
equipment, the system operating con- 
ditions that will provide maximum 
profit at any given production rate 
within the capacity of the system. 

Now that we have completed the 
first step by defining the goal, we can 
proceed to the next step—the consider- 
ation of all significant influences. 


Factors Affecting Profit. 


Figure 2 shows a typical reactor sys- 
tem consisting of two steam-cooled, 
fixed-bed catalytic reactors and a feed 
heat exchanger for temperature control 
Fresh steam is used to control the cool- 
ant temperature. 

Because of the decay in catalyst 
activity, each reactor is cyclic in opera- 
tion. This means that while one reactor 
is on production, the other is having 
its catalyst regenerated. The require- 
ments for regeneration fix the pro- 
duction cycle at two hours. 

As shown in the figure, the perform- 
ance of the reactor at any instant de- 
pends on the existing interaction of 
the following variables: 

1. Feed composition 

Feed temperature 

Feed rate 

Steam coolant temperature 
>. Catalyst activity 


System pressure and steam circula- 
tion rate also could be included except 
for the fact that the downstream pres- 
sure is constant, making pressure a 
function of pressure drop (a direct 
result of the above five variables); and 
steam circulation rate, though limited 
to a single value, is influenced partially 
by the five variables. 

We should note also that the first 
four variables are independent and 
freely controllable, but the fifth is not. 
Although this catalyst activity is inde- 
pendent with respect to reactor per- 
formance, its value depends on the 
history of the catalyst. 

This then is our basic problem (in 
this example) in attaining optimiza- 
tion: How should the four freely con- 
trollable variables of each on-line reac- 
tor be manipulated to compensate for 
the uncontrollable variable changes, as 
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Figure 3. “Goal Equation” enumerates factors that constitute 
incremental profit. Curves represent data for use in equation. 


limited by all equipment, so that the 
operation shows a maximum profit at 
a specified production level? 

At this point, the fundamental goal 
equation of Figure 3 may be written 
readily. Developing the detailed ex- 
pressions, including the necessary re- 
straints, well may be a major job in 
itself. The curves show some of the 
detail developed for this example, such 
as the effect of costs and losses in the 
recovery of material “A.” The tempera- 
ture effect on catalyst life also has been 
reduced to a cost element. 

Next it was necessary to develop a 
mathematical description of the pro- 
cess. This was to enable us to learn how 
the process responds to changes in all 
its variables—either singly or in any 
combination. Knowing these relations 
between the process variables and the 
goal equation, we soon learned what to 


change and how to change it to achieve 
our goal of optimization. 
For our purposes, quasi-theoretical 


expressions, using empirically deter- 


mined constants, satisfactorily matched 
operating results over the operable 
range. Process data were needed to con- 
firm the fact that the theoretical ap 
proach was correct and adequate. Now, 
regardless of the form of the ultimate 
process model—whether it is theo- 
retical, empirical, or a combination of 
these—Ridge Analysis may be used for 
the optimization. 

The quasi - theoretical 
were in the form of differential equa- 


expressions 


tions describing steady-state conditions 
down through the reactor bed. By 
changing the variables and integrating, 
we obtained the production and profit 
rates that resulted from the different 


combinations of variables. To enable 
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Figure 4. Results of ridge analysis take the form of 
plots of incremental profit as a function of produc- 
tion rate for three different catalyst activities. 
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Figure 5. Plots indicate behavior of important variables as 
functions of production rate, with a single catalyst activity. 


us to gain the most information, the 
levels of the variables used in these 


integrations were selected on a design- 
ed experiment basis. **-4 

The two series of results (responses ) 
then were correlated statistically with 
the values of the independent variables 
Such correlation reduced the overall 
problem to two equations: one express- 
ing production rate as a function of the 


five independent variables; the other 
expressing profit rate as a different 
function of those same variables. 

This was the starting point for the 
Ridge Analysis. A nurierical optimi- 
zation was carried ovr and Figure 4 
shows a basic result when maximum 
profit is plotted against production 
rate for three different catalyst activi- 
ties. The equations resulting from the 
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Figure 6. Plots indicate how all variables change 
during a run as a function of on-stream time (%). 
Note that catalyst activity changes continuously. 
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Ridge Analysis enable us to compute 
the maximum profit limit for any reac- 
tor at any instantaneous catalyst activ- 
ity. Examining a single catalyst activity 
more closely (Figure 5), we can make 
some interesting observations. The 
upper left curve shows maximum prof- 
it plotted against production rate. This 
was the middle curve of Figure 4, 
which holds for the condition when 
catalyst activity equals two. For any 
production rate, this curve defines the 
maximum profit attainable. The same 
production can be realized under con- 
ditions providing /ess profit, of course, 
for this curve merely defines the 
upper limit. 

On the lower left (Figure 5), the 
curve shows what the feed rate should 
be in order to achieve maximum profit 
for any desired production rates. Sim- 
ilarly, the curves on the right show 
proper feed composition, plus feed and 
coolant temperatures required to at- 
tain maximum profit. From these 
curves it may seen that for any given 
production rate there is a unique com- 
bination of variables that will provide 
maximum profit. Although other com- 
binations may provide the same pro- 
duction rate, they do this certainly at a 
lower profit rate. This is true for any 
specific catalyst activity. 

In this example, as in the usual 
chemical reactor applications, catalyst 
activity changes continuously. The 
upper left curve of Figure 6 indicates 
the typical variation plotted against on- 
stream time. The other plots show how 
the controllable variables should be 
changed during this on-stream period 
if a specific production is to be attain- 
ed and a maximum profit realized. 
Note how the feed rate should be re- 
duced gradually until 60° of the run 
is completed; then it should be in- 
creased rather rapidly. 


The Economics 


At this point, you may be asking 
yourself “Is all this worthwhile?” In 
other words, what does it mean dollar- 


wise? 

This is a valid question; to answer 
it, let’s first take a look at the dotted 
lines of Figure 6. They illustrate levels 
of the controllable variables which, if 
held constant during the run, will result 
in the same total production. Figure 7 
shows a comparison between the effects 
of manipulating the controllable vari- 
ables to compensate for catalyst activ- 
ity changes, and leaving them fixed at 





levels that provide the same total pro- 
duction. 

The top diagram shows how produc- 
tion rate is constant for the case where 
the controllable variables are manipu- 
lated to compensate for catalyst activ- 
ity change. The dotted line traces the 
change in production rate during a 
run when catalyst activity is the only 
changing variable. 

The bottom diagram illustrates the 
change in profit rate during a run. 
Falling off slightly over the constantly 
changing optimized run, this profit rate 
represents the maximum attainable at 
the specified production level. The dot- 
ted line calls attention to the severe 
penalty suffered profit-wise in making 
the same production without optimiz- 
ing. Extrapolated over a year's produc- 


tion, the “penalty” totals $800,000! 


Continuing Efforts 


Having followed the discussion 
above, you might ask why we did not 
complete the job by considering all 
four reaction systems with the catalyst 


at different ages 
' 


In reality, such an 
undertaking 7s in progress, using the 
same approach applied to the individ- 
ual reactor optimization. The outcome 
will establish the production level of 
the individual reactors consistent with 
a system optimum for a required total 
production. 


The more sophisticated process con- 
trol engineer, concerned about system 
dynamics, will want to know if the 
method must be restricted to steady- 
state optimization. To him we must 
acknowledge that no conclusions are 
available as yet, but we are examining 
the possibilities of the method as ap- 
plied to dynamics. For the present, this 


technique is useful at least in develop- 
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Figure 7. Plots confirm economic advantage of manipulating the con- 
trollable variables to compensate for changing catalyst activity. Solid 
lines are for compensated process; dotted lines for uncompensated process. 


ing the economics of the dynamic 
problem. 

Those working in the field of com- 
puter control of processes will recog- 
nize this immediately as a most useful 
tool for problem analysis and the devel- 
opment of control strategy. Actually, 
if the process cycle described had been 
an 8-hour shift or several days in 
length, instead of two hours, an on-line 
computer might not have been neces- 
sary. This optimization technique could 
show how, in some instances, either 
a table, a nomograph, or an off-line 
computer adequately might supplant 


an in-line computer. 


References 


Optimum Solution of Many Variable 
Equations” by A. E. Hoerl, Chemica 


Progress 1959 


Engineering November 


Industrial 


Hafner 
1956 


“Design and Analvsis of 
Davies 


New York 


Experiments” by O. I 
Publishing Company 


Statistical Analysis” 
Massev, Me 


New York, 


‘Introduction to 
by W. J. Dixon and F. J 
Graw-Hill Book Company 
1951 

Multi-Factor Experimental Designs to 
by G. I 


innals of 
195-241, 


Exploring Response Surfaces 
J. C. Hunter, 


Statistics, pp 


P. Box and 
Mathematica 
March 1957 





TOP ISA JOURNAL ARTICLES AVAILABLE FOR YOUR 
TECHNICAL REFERENCE LIBRARY 


@ ON PAGE 173 IS A LIST OF SELECT ISA JOURNAL FEATURE EDI- 
TORIAL ARTICLE REPRINTS AVAILABLE AT NOMINAL COST. 


@ CHECK THE LISTING FOR THOSE ARTICLES YOU NEED AND CIR- 
CLE NUMBERS ON POSTAGE-FREE “REPRINT ORDER CARD” COR- 
RESPONDING TO KEY NUMBERS APPEARING AT THE END OF 
REPRINT TITLE. 


DROP CARD IN THE MAIL. WE WILL SHIP YOUR REPRINTS 


PROMPTLY. 











August 1961, Vol.8,No.8 / 91 





FOUNDATION FEEDBACK 





A report of “Foundation for Instrumentation Education and Re- 
search” (FIER) activities by its Executive Director, Lloyd Slater. 


Four Professors Win FIER Field Scholarships 


Many college teachers and researchers in science and 
engineering are aware of the powerful contribution modern 
instrumentation can make in their work. Few, however, in colleges within 500 miles of the study-site put in for 
have had the opportunity to keep up with industrial devel- 
opments in this technology. In early 1960, FIER supported 
by a grant from the Link Foundation, established a program 
to bring college teachers into industry for one-month 
study periods. Two firms agreed to be host to the 1960 


FIER Field Scholars: the Grumman Aircraft Engineering 
Corp. and Chance Vought Aircraft, Inc. Over 20 professors 


the award, which provided a $1,000 stipend during the 
study program. The winners were professors from New 
York University and Columbia University. This summer. 
four In-Industry Awards were offered. The winners and 
their study-locations are listed below. 





AT COMPUDYNE CORPORATION 


An Associate Professor in Electrical 
Engineering, Dr. Weiss will spend a 
summer month during 1961 visiting the 
Hatboro, Pennsylvania plant of Compu- 
Dyne Corporation. Much of his study 
period will invoive participation in the 
synthesis of chemical and mechanical 
processes for dynamic analysis. Com- 
puter facilities, breadboarding, pilot 


Gerald Weiss, Brooklyn Polytech 


arrangements and mathematical analy- 
sis will be employed. Professor Weiss, 
well known in the servo and electro- 
mechanical field, wants to add to his 
background experience in the dynamic 
analysis of physical systems. His ob- 
jective: to increase the range and scope 
of his teaching and research program at 
Brooklyn Polytechnic Institute. 





AT ELECTRONIC ASSOCIATES, INC. 


An Assistant Professor of Physical 
Medicine, Dr. Cady will spend his 
month visiting the Princeton, New Jer- 
sey Computation Center of Electronic 
Associates. There he will observe and 
participate im simulation and dynamic 
analysis of a variety of physical sys- 
tems using analog computers. Professor 
Cady, also a member of the Mathe- 


Lee D. Cady, New York U 


matics Department at NYU, has done 
considerable research in heart disease 
and epidemology using digital com- 
puters and mathematical analysis. He 
plans to try out analog simulation in 
future medical research, and is count- 
ing on his in-industry period for the 
special background this new direction 
in his research will require. 





AT IBM, SAN JOSE 


Head of the Department of Electrical 
Engineering at the University of Ari- 
zona, Dr. Russell will be located this 
summer, as a FIER Visiting Professor, 
in the Control Systems Program of the 
General Products Division of the In- 
ternational Business Machines plant in 
San Jose, California. Most of his study 
will be in design and application of 


Paul E. Russell, U. Arizona 


computers for control of physical sys- 
tems, and will involve the exploration 
of control systems concepts. Professor 
Russell has extensive background in 
areo-space aspects of automatic con- 
trol, and believes that the IBM study- 
period will increase his ability to teach 
and research in industrial process com- 
puter control. 





AT UNION CARBIDE OLEFINS 


An Associate Professor of Analytical 
Chemistry, Dr. Gilbert will spend his 
one-month study period in the Analyti- 
cal Methods Section of the Engineering 
Department in the Union Carbide Tech- 
nical Center, South Charleston, West 
Virginia. His visit will be largely spent 
observing design and development of 
instrumentation for continuous analysis 
of chemical streams—including the se- 
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Theodore W. Gilbert, U. Cincinnati 


lection of analytical methods and the 
engineering associated with evaluation, 
testing and installation of new tech- 
niques. Professor Gilbert feels his ex- 
perience will provide engineering back- 
ground needed for developing a ChE 
Department course in instrumental 
analysis, which will complement a 
senior course in process dynamics and 
control. 





by W. LEONCHICK and J. MECH 
Control Engineers, 
Particle Accelerator Division 
Argonne National Laboratory 
Argonne, Illinois 


Here is a forceful and informative 
article that will make every control 
engineer re-examine his thinking on 
selector circuits. Two new methods 
are described: one selects any 1 in 
100 electric motors for both forward 
or reverse rotation, using only 20 
standard relays; the second method 
employs binary control without re- 
lays, featuring binary-to-decimal re- 
conversion for direct readout. 


DURING the past year, two prob- 
lems in the remote actuation of one 
in many widely-separated _ electric 
motors were put to our Controls 
Group. 

The first problem called for the 
positioning of any one of 56 “tuning 
balls” of the linac cavity of the giant 
atom smasher (zero-gradient synchro- 
tron) now under construction at Ar- 
gonne National Laboratory. The prob- 
lem here was to select and control 
from a central location any 1 in 56 
motors, with complexity. 
The second problem we faced involved 
remote selection and control of any 
1 in 100 motors. 

We first 
methods for such selection and con- 
trol. And we developed several un- 
orthodox methods, and built proto- 
type models to prove them, which 
are described in this article. The four 
methods we evaluated are: 


minimum 


evaluated the classical 


1. Strowger Two-Motion Switch 


2. Crossbar Switching System 


Remote Binary Control 


of Multiple Motors 


3. Modified Crossbar System (using 
standard relays ) 


i. Relay-less Crossbar System with 
Binary Control 


1. The Strowger Two-Motion 
Switch (step by step) 


The Strowger switch, one of the 
first available for automatic switching, 
was invented in 1889 by A. B. Strow- 
ger, a Kansas City undertaker. This 
rotary electromechanical switch can 
select any | of 100 circuits in about 
2 seconds. The wipers first move up 
to any one of 10 levels, and then 
rotate to touch any one of 10 contacts 
arranged in a semicircle. It is reset 
by a separate release magnet which 
returns the wipers instantly to a home 
position.! 


The main disadvantage of the Strow- 
ger switch is that only one pair of 
contacts is available to perform de- 
sired operations, such as energizing 
a motor for forward or reverse rota- 
tion. Thus for most applications, aux- 
iliary relays will be required for each 
function 


2. The Crossbar Switching 
System 


Crossbar switches, which were de- 
veloped primarily for telephone cir- 
cuits, originally had the following 
undesirable characteristics for instru- 
ment uses: 

—unreliable contact resistance 
—easily generated thermoelectric 
potentials 
—slow operation 
—high cross talk 
—bulky physical assemblies 
1. One maker of Strowger step-by-step 


switches is Automatic Electric Sales 
Corporation, Northlake, Illinois. 


But of recent years, several types 
of crossbar switches have been mar 
keted which are specifically designed 
for instrumentation, control and data 
processing.” 

A crossbar switch is a three-dimen 
sional “XYZ” array of contacts. Oper 
ation of an XY coordinate usually 
results in actuation of several con 
tacts in the Z plane. To control 100 
circuits, a 10 x 10 array for the XY 
coordinates is necessary. The coordi 
nates are designated as “10-SELECT” 
(X) and “10-HOLD” (Y) coils. The 
sequential operation of a SELECT and 
of a HOLD coil will actuate one of 
the 100 crosspoints in this array. In 
addition, modern crossbar 
usually have 10 x 10 arrays that are 
six levels high in the Z plane, so that 
six normally-open (N.O.) contacts 
are closed when one of the XY cross- 
points is operated. In other words, this 
crossbar switch, called “a 10 x 10 x 6 
array” in the trade, can be thought 
100-position switch 


switches 


of as a 6-pole, 
with completely-random access. How- 
ever, the contacts in this system are 
not completely independent 


Generally, crossbar switches use low 
masses and high forces, resulting in 
high operating speed. In low-imped- 
ance circuits, a SELECT magnet nor- 
mally will: operate in approximately 
6 to milliseconds, and a HOLD 
magnet in about the same time. In 
high-impedance circuits, a SELECT 
magnet can operate in approximately 
3 milliseconds and a HOLD magnet 
in approximately 4 milliseconds, with 
release times of the same size. 


To actuate the XY HOLD and 
SELECT magnets, auxiliary equipment 


2. The North Electric Company, Galion, 
Ohio 
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Figure 1. 
Relay cross- 
bar system, 
using an “XY” 
coordinate 
crosspoint 
stepper, for 
selecting any 
1 contact in 
100. (Diagram 
shows No. 81 
connected.) 





























such as stepping relays must be used. 
The latter can be stepped by d-c dial 
pulses. Pushbutton switches can be 


substituted for the stepping relays 


3. Modified Crossbar System 
Using Standard Relays 


In the design of a control system 
for the 56 tuning ball motors, we de- 
veloped a switching system that used 
a modified crossbar principle by sub- 
stituting standard commercially avail- 
able relays* for the XY SELECT and 
HOLD coils. This 
versatility than the 


method allows 


greater regular 
crossbar method, as the relay contacts 
now are completely independent. For 
specific applications, this system might 
have advantages when compared to 
the two systems previously described 


A. XY Coordinate Crosspoint Selector. 
In the selection of an XY coordinate 
crosspoint in normal crossbar switch- 
ing systems, an additional actuating 
device is required such as a stepping 
relay or pushbutton. Two actuating 
devices are normally required in a 
10 x 10 array, one for the 10-SELECT 
(X) coils and the other for the 10- 
HOLD (Y) coils. As is apparent, 
these actuators must have a minimum 


3. Type 219 BBXP, Struthers-Dunn Co., 
Pittman, N.J 
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of 11 switching points, the 11th con- 
tact to be the “off” position. 


A switching circuit similar to the 
aforementioned XY coordinate cross- 
point selector is required also for the 
relay crossbar system described below 
(Figure 1). D-c stepping pulses gen- 
erated by a regular telephone dial 
select the proper relays coils; the 
“setting” illustrated is Number “81”. 
For simplification, a SPDT switch 
labeled “Tens / Units Selector” is shown 
for the purpose of selecting either the 
“Tens” or “Units” relay coils. 


The circuit of Figure 2 achieves 
the same result 
stepping switch and a telephone dial 
to step “Tens” and “Units” in se- 
quence. The SPDT switch of Figure 
| has been replaced by “S”, a stepping 
relay.* 


using a sequential 


B. Pushbutton vs. Dial Control. The 
20 coils of Figure 1 represent relay 
coils that will replace the XY SELECT 
and HOLD coils crossbar 
switching systems. Obviously, other 
coil-energizing components could be 
used; for example, multiswitch push- 


used in 


buttons.” We used two rows of these 


4. This assembly is made by Automatic 
Electric Sales Co., and appears as 
Figure 35 in their publication ‘Basic 
Circuits.” 

Such pushbuttons as are made, for 
example, by Switchcraft Inc., Chicago, 
Illinois 


illuminated pushbuttons, one for 
“Tens” and the other for “Units” con- 
trol. Pushbuttons were used on the 
assumption of greater reliability, but 
no life tests were made. 


Since our linac control circuits re- 
quire both permanent control panels 
as well as portable control units, dial 
control (pulse operation) was selected 
for both due to the possibility of auto- 
matic computer control in the future. 


C. Two-Digit Control Position Indi- 
cator. Because 100 control stations 
are involved in this operation, a two- 
digit in-line digital display indicator 
is required. This device can use feed- 
back from the actuators (say spare 
contacts on the crossbar switch or re- 
lays in the modified crossbar) for 
positive indication that the station is 
ready for operation; or it can use an 
indirect method (such as spare con- 
tacts on the pushbutton actuating 
units) to indicate the station selected. 
Many other options are available and 
several reliable indicators are on the 
market. 


The indicators we use® employ the 
rear-projection principle in which 
digits are projected onto a screen. 
Each digit has its own independent 
pilot light and lens system. Standard 
pilot lights of various voltages can 
be used. 


D. Relay Data. As mentioned pre 
viously, a standard plug-in relay* can 
be used in the relay crossbar system 
(Figure 3). The coil voltage is 115 
volts ac, 60 cycles, single-phase at 
approximately 5 va. The coil will 
draw 80 ma with the armature open 
and 45 ma during normal operation 
(armature closed). The 60-cycle im- 
pedance is about 2600 ohms. Con- 
tact rating is 10 amperes of continuous 


current. 


E. FHP Motors and Control. Since the 
mechanical loads we encountered to 
date usually were of very light duty, 
stock fractional horsepower (fhp) 
motors can be applied. When neces- 
sary, these motors can be supplied 
with stock gear trains for greater 
torque, but at reduced speeds. Three 
types of fhp motors are well suited 
to this application (see Figure 4 for 
schematics ) : 

1. a-c permanent-split capacitor, 3- 

lead reversible motors 

2. reversible d-c shunt motors 

6. “In-Line Digital Display,’’ 10,000 Series, 


Industrial Electronics Engineers, Nc 
Hollywood, California 





3. a-c split-phase, 4-lead reversible 

(from rest) motors 

The capacitor motor (No. 1 above ) 
suggested for this application is a 
single-phase induction-type a-c motor 
in which the primary winding (usually 
stator) is connected to the power 
source. The squirrel cage secondary 
winding (usually rotor) carries in- 
duced current. The capacitor motor is 
so called because its main winding is 
arranged for direct connection to the 
power source, and its auxiliary wind- 
ing is connected in series with a capac- 
itor. “Permanent-split capacitor” means 
that it has the same capacitor and 
capacitor phase in the circuit for both 
starting and running. 

The shunt-wound d-c motor (No. 
2 above) has its field circuit (station- 
ary member) and armature circuit 
(rotating member) connected in paral- 
lel. Motor reversal is obtained by re- 
versing current flow in the field or 
the armature circuit, never both at 
the same time. 

The split-phase reversible motor 
(No. 3 above) is a single-phase in- 
duction motor equipped with an aux- 
iliary primary winding located 90 
electrical degrees from the main wind- 
ing and connected in parallel with it. 
Without the auxiliary starting wind 
ing, it has no starting torque. After 
the motor is accelerated to approxi- 
mately 75° of synchronous speed, it 
develops good running torque. When 
the auxiliary winding has started the 
motor, it is disconnected from the 
circuit, usually by an internal centrif- 
ugal starting switch. 


F. Control of 100 A-C Motors (3 
Terminal) With Reversal. A circuit 
for selecting 1 in 100 a-c induction 
motors with forward and reverse con- 
trol is shown in Figure 5. Operation 
of the decade relays (in the “Y 
direction) is straightforward. One 
relay with two N.O. contacts is re- 
quired for each decade, making a 
total of 10 decade relays in the “Y’ 
direction. 

In the “X” direction, all unit relays 
are energized simultaneously. Figure 
1 shows a “setting” of Station No. 8! 
ready for operation. Figure 5  illus- 
trates the actual closing of the relay 
contacts involved. Note that all vertical 
contacts in the second column (“X” 
position) of Figure 5 must be closed. 
Since the standard relay we used has 
only 4 N.O. contacts (Figure 3), it 
is necessary to have 5 relays for each 
“X” position, making a total of 20 











Figure 2. 

Relay cross- 

bar selector 
system, using hse 
sequential etiatl. 
stepping — 
switches. 

















Figure 3. 
Schematic 
diagram of 
the plug-in 
relay used in 
the relay 
crossbar 
system. 














Figure 4. 
Schematic 
diagrams of 
the a-c and 
d-c motors 
used in the 
remote po- 
sitioning 
control. 
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Figure 5. Relay crossbar system for 
forward and reverse control of 1 in 
100 a-c motors (No. 81 is connected). 


N.O. contacts per each vertical column 
in a 10 x 10 array. Each bank of 5 
relay coils must be wired in shunt. 


Using standard relays, a total of 
60 relays will be required for suc- 
cessful operation with three-terminal 
induction motors. The number of re- 
lays can be reduced to one-half by 
using another commercially-available 
relay‘ which has 10 N.O. contacts 
per relay. 

G. Control of 100 A-C Motors (4 
Terminal), Or 100 D-C Shunt Motors, 
Both with Reversal. Figure 6 shows 
the simplest method of selecting 1 
in 100 motors. It can be used with 
any four-terminal motor having two 
separate windings, one of which is 
used for reversing. This diagram shows 
d-c shunt motors in use; these can be 
replaced by the split-phase a-c four- 
lead motor shown in Figure 4. Natur- 
ally, the line voltage also would be 
changed to 115 V ac, 60 cycles, single 


phase. 


7. Type “E” relay, Automatic Electric 
Sales Co 
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Figure 6. Relay crossbar selector system for for- 
ward and reverse control of any 1 in 100 a-c or d-c 
motors (D-c shunt motors shown; No. 81 connected). 


The contact arrangement of Figure 
6 places Station No. 81 in readiness 


for operation, again coinciding with 


Figure 1. 

A total of 20 relays is required foz 
this system. Additional relay contacts 
would be available since only two 
N.O. contacts of each relay are being 


used. 


4. Relay-less Crossbar System 

with Binary Control 

This unique circuit which we de- 
veloped has three major advantages 
over the methods previously described 
in this article: 1. By means of binary 
control, the control cable required for 
long lines is cut to a minimum; 2. 
By eliminating all relays, reliability 
is increased; and 3. Effective feed- 
back for remote station readout is 
obtained without an additional con- 
trol cable between stations. 


Before attempting an explanation 
of the overall system, is may be ad- 


visable to review binary systems at 


this point (See box). 


The difficulty with binary systems 
is the decoding of the binary code back 
into decimal form for human. use. 
With this in mind, we built a proto- 
type model with a series of SPDT 
switches both at the control and _re- 
mote stations. The control station 
switches were manually operated, and 
the remote station switches were 
motor-driven. The schematic diagram 
of this arrangement using three binary 
digits called “bits” (2° = 8 possibili- 
ties) is shown in Figure 7. The motor 
inexpensive ($10) 
motor (60 


shown is an 
induction 
watts, with 80 


geared-down 
cycles, ac 95/130v, 
in.-ounce of torque at 10 rpm). 


= 


Note that when switch-symmetry 
exists at the control and remote sta- 
tions, no power is supplied to the 
motor. The motor is energized only 
when the switch-symmetry is broken 
at the control station. By so doing, 
the motor starts to drive a drum con- 











sisting of a fabricated vam for each 


SPDT switch at the remote station. — 
| —_ — 


9 Ae/Iy F 


woes [oy 


Vo A e/ay 3 ° 
A —4 


ka at » é . Figure 7. 
The motor will “hunt” until switch- A wie 


symmetry is obtained at the two sta- less” crossbar 
tions, and then again is de-energized system using ; - ail 
ne gi ti. binary con- q Lyre 2 

by an “open” circuit. trol. _ ~~. 

Although eight combinations usual- 
ly can be obtained from three bits of 
a < @ o-—__—_4 
binary data (2* = 8), only seven o 

og ope ° , “- O Pes. ror 

possibilities are available in this ap- ee 
plication. The nonusable position oc- 2 a) 0) 
curs when all the SPDT switches are rR ee © 6 @ 


in the “up” position. Then, the motor Vororizem 
Sir Jsse/r? 


circuit always will remain “open” Con rrose 
‘ . ; STATION L079 £/7ES 
regardless of the switch setting at the qeamenagemnanypienegsics : _ \ 


control station. For this reason, this 


position should never be used when » 
cams for both 7 AMET er NG 






































making the switch 
stations. Eight-position cams (to simp- 
lify machining) can still be used by 
duplication of one of the seven posi- 








tions. 





Automatic binary-to-decimal con- 
ersi is ) al 7 é -; smote Ssta- y- | ’ ~s 
version is obtained at the remote st : Figure 8. 
tion by the mere addition of an eight- , | This relay 
position switch (single or multibank ) vy 7 x | tree recon- 

d Whee sa P verts remote- 
mounted onto the same motorizec ; station binary 
shaft with the series of binary switches. code back 
Thus by using two assembies as shown into decimal 
: ate sy > readouts. 
in Figure 7, it would be possible to 
operate a 7 x 7 array for control of 49 
stations. > individus -cim< . . ' 
i we " , The individual decimal telemeter station without need of aux- Acknowledgment 
switches in each assembly would actu- eww cobte 
ate 7-SELECT (X) coils and 7-HOLD ° 
(Y) coils of the XY coordinate cross- 
point selector of Figure 1. These 
switches would replace the dial and 
stepping-relay actuators. 



































Prototype models built in our model ie cei an tediiad on dead 
shop and tested by our technicians Munson and Art Creer for their valuable 
fully verified the principles just de suggestions and fine workmanship on 
scribed. this project 





Flexibility. The system just described 
is readily expandable. The circuit of 
Figure 7 uses only three binary digits 


for seven-position control (2" —1 = 

23 | = 7). With four bits requiring The decimal numbering system probably was developed because 
“ : é human beings have 10 fingers. But it’s too complicated for com- 
an additional wire and another SPDT puters because most mechanisms and electronisms are binary in 
character, having inherently only two positions or conditions, 
such as “on-off,” “start-stop” or “go no-go.” 


BINARY BASICS REVIEWED 


switch at each end of the long lines, 
it would be possible to control 15 
ositions (2* 1 = 15). Two such 

P ihe fe pS . Therefore, most digital systems use a straight binary number- 
assemblies in a 15 x 15 array could ing code using only two symbols—‘“0” and “1”—as follows: 
control 225 remote control stations; System Marks Commonly Used Radix 

or a combination of a 7 x 15 array Decimal Shh 28S Se TS BD 10 


will provide control of 105 stations. Binary 0, 2 


Automatic readout is obtained with : catia 
lala aie Sas atin ln For example, the number “46” in decimal notation would be 
a relay-tree as shown in Figure 8. The evaluated as: 
binary code intelligence actually ap- 10+ 10+10+10+6 — 46 
pears on the long lines; that is, the 4(10) + 6(1) 46 
long-line wires, A, B or C are either 4(101) + 6(10°) 46 
at ground potential or 115 v ac. By 
bleeding off a minimum amount cf 
power from lines A, B and C into 


The same number in binary notation is represented by: 101110 
Using the same reasoning, we have: 
high impedance relays, the contact 101110 1(2°) y 0(2*) + 1(2%) + 1(2*) + 1(21) + 0(29) 
circuit shown can be used to light up pe toe 18) + 1¢4) + 12) + O(1) 
in-line digital indicators for direct 46 i ill Mca 
decimal readout. Such indication would 
verify the actual setting at the remote 
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End-Point 


Programming 


of Batch Processes 


by FORREST E. HEAD* 


Monsanto Chemical Company 


Unlike the usual batch programmer 
that relies strictly on scheduled 
time’ intervals, the device de- 
scribed herein permits a batch to 
advance through successive process 
stages only after achievement of cer- 
tain prescribed standards. Notable 
advantages include higher through- 
puts, more uniform product quality, 
and increased personnel satisfaction. 


MANY of the familiar products 
that form a part of our daily environ- 
ment are the end result of a “batch 
process’—that embryonic stage of 
manufacturing during which raw ma- 
terials are mixed and treated in some 
discrete quantity 

In the search for greater profits, 


continuous processes are being consid- 
ered as replacements for existing batch 


*Senior Member of ISA, St. Louis, Sec- 
tion 
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St. Louis, Missouri 


Figure 1. 
Diagram of 
processing 
equipment 
for a typical 
reactor 
system. 


operations. But this is not always a sure 
road to higher profits because today’s 
equipment costs are so high. Besides 
this, some products do not lend them- 
selves to Continuous processing; chem- 
icals that result from slow chemical 
reactions, for example, will continue to 
be the “offspring” of the batch reactor. 
Another way to make such batch proc- 
esses more profitable is to apply pro- 
gramming techniques. It is on this ac- 
tivity that we shall fasten our attention. 


Batch Programmer 


Closely associated with the batc/ 
process is the batch programmer, a 
mechanism that automatically advances 
the batch through its process stages. 


Whereas the batch programmer of 
earlier years performed its functions 
according to a preselected time period 
the Monsanto-developed programmer 
we shall discuss sets up preselected 


operating conditions and then waits 


NUMBER 2 
REACTOR 


Bieta is 
JET 


TIME 
SCHEDULE 
PRESSURE 
CONTROLLER 


VACUUM 
JET 


, i 

‘cer qe REACTANT 
F + Cc 
‘tees, NO. 2 


MV-3 


{esc k@ ——. 


REACTANT 
NO 4 


until the required end point is reached 
before initiating the next stage. The 
sequence continues automatically, go- 
ing from stage to stage until the end 
process stage is 


point of the last 


reached. 


Previously, because of the complete- 
ly time-oriented program, no attempt 
was made to insure that each stage in 
every batch reached the same end 
point. Now, using the end-point pro- 
grammer, we can be certain that the 
same final conditions are reached in 


every batch. 


Increasing Production 


By installing end-point program- 
mers at two separate plants, Monsanto 
has seen production at these plants 
increase by better than 20% to 25%. 
In both instances, the programmer 
paid for itself in less than six months, 





and plant operators welcomed the 
installation. Maintenance costs on the 
unit and its auxiliary equipment have 
been under $200 per year. In view 
of such impressive gains, it behooves 
us to take a closer look at a particular 
process, in this case one for making 


an ester (Figure 1). 


The process is considered as starting 
with an empty reactor and all the 
reactants available. As the dibasic or- 
ganic acid is mixed into the alcohol, 
the half ester starts forming. The for- 
mation is completed by refluxing the 
entire batch for a_ preselected time 
period. Addition of a third reactant 
starts formation of two by-products 
and an intermediate product. The com- 
pletion of this latter formation is ac- 
complished by distilling off all the by- 
products. The temperature of the re- 
actor rises to Ts when this reaction 
‘is complete; then the introduction of 
a fourth reactant starts forming the 
ester. Its formation is completed by 
refluxing the batch for a preselected 
time period. The excess raw material 
is driven off until the reactor pressure 
and temperature reach desired end 
points. The ester then is pumped out 
of the reactor to make way for the 
next batch. 


In this process there are two reac- 
tors and a common vacuum system. 
The processing equipment for one 
reactor system only is shown in Figure 
1. One workman operated both lines 
before the changes were made. 


From this equipment, the produc- 
tion supervisor wants the maximum 
number of pounds of ester each month. 
In trying to achieve this, he runs 
headlong into several problems: 


1. The workman may fail to advance 
the batch into the next process stage at 
the most appropriate time because he 
is legitimately absent from the reac- 
tor working area. 


2. The workman may slow down 
the distillation to avoid carry-over, 
which is caused by reducing the reac- 
tor’s pressure too rapidly. The man 
finds it hard to recognize an error 
of this type quickly. 


3. Reflux periods may be lengthened 
or shortened to suit the workman's 
immediate problems. This happens 
when, being occupied with other 
duties, he cannot watch the clock 


closely. 


4. The workman may postpone ad- 
vancing a batch until one trip upstairs 
will serve two purposes, such as reposi- 
tioning valves on both reactors 

Problems like these limit the 
throughput and result in nonuniform 
processing. One solution is to increase 
the workman's effectiveness by using 
mechanisms that enable him to over 
see better all the processing operations 
With this in mind, we took the fol- 
lowing steps to help keep the work- 
man near the reactors and the control 
panel: 


1. An automatic cut-off system for 
the measuring tank replaced the old 
system that required the workman's 
presence at the tank. Now, the work- 
man at the control panel decides when 
to fill the tank. Although he starts the 
pump from a pushbutton on the panel, 
he does not stop the pump; it is stop 
ped automatically by the tank level 
reaching a preselected height. 

2. Motorized valves, positioned 
from the control panel at the reactor, 
replaced all frequently used hand 
valves, thus making it unnecessary for 
the workman to climb to various 
elevations 


3. An automatic timer now tells the 
workman when the refluxing period 


is over. 


1. A time-schedule pressure con- 
troller for the vacuum system replaced 
the conventional pressure controller 
making possible a scheduled reduc- 
tion in reactor pressure. The prese- 
lected schedule insured a fast distilla- 
tion without any carry over. 


5. A more precise steam pressure 
control system for the heating jacket 
on the glass-lined reactor keeps steam 
pressure at the maximum safe value 
during all load changes. 


Even though all the above changes 
help to keep the workman available 
for advancing the process from stage 
to stage, they do not insure that the 
advancement is made at the best time 
For example, the timer can tell the 
workman to stop the refluxing period, 
but the man might delay the action 
until he finishes a more important 
duty. To minimize the delays caused 
by these conflicts, the above opera- 
tions were put under the control of 
a sequencing mechanism, or program- 
mer. 


The programmer is a “memory Cir- 
cuit” associated with a stepping switch 
that controls the physical manipulation 
of the process equipment. In one part 
of the memory are stored commands 
for the physical manipulations to be 
performed in each stage. In the other 
part, data for the end points of the 
process stages are stored. 


At the start of a batch the program 
mer schedules the processing equip- 
ment to do the preselected chemical 
operations. The batch responds to this 
schedule until the preset end point 
of the first stage is reached. This end 
point generates a signal that causes 
a stepping switch to advance one step 
By advancing this step, the program- 
mer sets up the process equipment 
to do the operations preselected for 
the second process stage. This step- 
signal-step sequence proceeds as pro- 
grammed until the final process stage 
is completed. 


In the design of this programmer 
the more complex and/or important 
operations were reserved for the work- 
man. He was made responsible for 
having the available, for 
charging them into the reactor, for 
programmer, and for 


reactants 


starting the 
pumping out the product. The remain- 
ing physical manipulations, such as 
opening and closing the eleven valves 
associated with each reactor, were per- 
formed at the command of a pro- 
grammer. 


Ester Process 


The process for making the ester 
was divided into the following process 
stages: 


Stage 0. Reactor empty and reactants 
available. 


Stage 1. Start making 2 ester by mix 
ing acid into alcohol. 


Stage 2. Complete the formation of % 
ester by refluxing. 

Stage 3. Cool reaction mass so that 
third reactant can be added. The in- 
termediate and by-products start form- 
ing 

Stage 4. Force reaction to completion 
by driving off all by-products 

Stage 5. Add fourth reactant to start 
forming ester. 

Stage 6. Complete reaction by reflux- 
ing 
Stage Distill off excess reactants 
under vacuum. 
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Cool and vent reactor so 


ester can be pumped out. 


Stave }, 


Stage 9. Pump out reactor 


Programmer Steps 

The programmer steps that were 
needed for the process stages are given 
below. The signal to “start” accom- 
panies each step. In a few cases the 
programmer needed two or three steps 
to achieve one process stage. 


Stage 1. Opening valve MV-1 starts 
Step 1 so that the reactor heats as the 
with metered 


workman charges it 


amounts of alcohol and acid. 


Stage 2. Closing valves MV-1 and 
MV-2 starts Step 2 so that refluxing 
is at the fastest safe rate. Steam pres- 
sure in jacket is controlled at highest 


safe pressure. 


Stage 3. Timing out of reflux period 
with a timer starts Step 3 so that 
cooling is at fastest possible rate. All 
available cooling water is put through 
jacket. Reactor temperature dropping 
to T, starts Step 4 so that workman 
can add third reactant. Reactor tem- 
perature dropping to Tz starts Step 5 
so that reactor cooling is stopped if 
the addition of reactant is not com- 


plete 


Stage 4. After workman has added 


third reactant, he pushes button to 
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POSITION 


OPEN 
CLOSED 


OPEN 
CLOSED 


OPEN 
CLOSED 


OPEN 
CLOSED 


OPEN 
CLOSED 


OPEN 
CLOSED 


OPEN 
CLOSED 


OPEN 
CLOSED 


Figure 2. Chart shows positions of 
various control valves during the 
eleven steps of a batch program. 


start Step 6 so that distilling off is 
at fastest possible rate. 


Stage 5. Reactor temperature rises to 
T; to start Step 7 so that workman 
can meter fourth reactant into reactor. 


Stage 6. After workman has added 
fourth reactant, he pushes button to 
start Step 8 so that refluxing is at 


fastest safe rate. 


Stage 7. Timing out of reflux period 
with a timer starts Step 9 so that 
pressure in reactor can be reduced as 
programmed. Program is selected to 
get fast removal without carry-over. 
Pressure in reactor dropping to P 
inches Hg absolute starts Step 10 so 
that reactor is held at desired pres- 
sure until the temperature end point 
of this step is reached. 


Stage 8. Reactor temperature rising 
to T, with P inches Hg absolute starts 
Step 11 so that all the possible cooling 
water is put through the jacket, and 
the reactor pressure is increased as 
scheduled. 


9. Time schedule controller re- 
turns to starting position to start 
Step O so that the ester can be pumped 
out and a new batch started. 


Stage 


In each of the above the 


valves are positioned as 


Figure 2 


steps, 
shown in 


Increasing Productivity 


After being programmed 2s de- 
scribed, the batch processing «quip- 
ment in Figure 1 produced 20% more 
ester. This gain resulted because the 


programmer: 


(1) starts each step at the earliest 


opportunity. 


(2) simultaneously performs sever 


al physical manipulations 


(3) aids the supervisor in finding 
and using the best processing condi- 
tions for each stage. 


These capabilities of the program- 
mer can be illustrated best by a few 
examples. 


Number (1) is apparent 
time the programmer advances one 
step. Step 2, for example, is started as 
soon as the workman indicates that 
the reactor is charged correctly. This 
information is first available when 
the workman closes the last of the 
two feed valves, at which time limit 
switches on the valves signal the pro- 
grammer to advance into Step 2. There 
is no waiting for the workman to 
remember to push a button. 


every 


Number (2) also applies to most 
steps of the programmer; however, 
Step 1 has a slightly unusual twist. 
To start this step the workman opens 
the alcohol feed valve. A limit switch 





Figure 3. 


Partial 


view of an endpoint 
circuit diagram. i 


on the valve signals the programmer 
to start heating the reactor; thus the 
action to start charging the reactor 
also initiates heating. Another example 
of simultaneous operation is the ad- 
vance into Step 3, in which seven 
valves (in widely separated process 
lines) must be positioned. With hand 
positioning and favorable working 
conditions this would take 5 to 10 
minutes; whereas with the program- 
mer the entire operation takes only 
45 seconds! 

Number (3) is exemplified by 
Step 2, in which the batch is kept on 
total reflux for about 15 minutes. 
Could the period be shorter? Should 
it be longer? With hand operation 
the reflux period varies ++50%; with 
the programmer it will be selected, 
enabling the supervisor to find the 
best reflux period. It is interesting 
and relevant to note also that the 
final production increase was greater 
than the initial increase. The time 
cycle for the first few batches proc- 
essed with the programmer was about 
10% better than the best attainable 


by hand operation. The final 20% 


figure was achieved because the pro- 
grammer helped to discover better 
operating conditions for each stage. 


The “Hardware” 


We said earlier that the program- 
mer is a “memory circuit” associated 
with a stepping device that controls 
the physical manipulations in the 
process. One part of this stepping 
device is a rotary switch having 24 
steps or positions. This switch advances 
only one step when its motor receives 
a signal. The other part is a shaft 
that is connected mechanically to the 
rotary switch. In advancing one step, 
the switch rotates the shaft through 
1/24 of a revolution. On the shaft 
are a number of wheels or cam holders 
that constitute the mechanism’s “mem- 
ory’. 

One wheel on the shaft is the mem- 
ory section for the end points. During 
each step this wheel connects the 
advancing motor of the rotary switch 
to the signal source for that step. 


The remaining wheels make up the 
memory section for the physical man- 


ipulations. There is a wheel for each 
function. In the ester programmer, 
for instance, there is a wheel for the 
reflux valve, one for the forward flow 
valve, one for the vacuum system, 
etc. The program for each function 
is stored on its wheel by the place- 
ment of cams which actuate a switch. 
By means of the switch the cams 
command the function during each 
step. The command is either to rfe- 
main unchanged, to open and remain 
open, to close and remain closed, to 
open momentarily, or to close momen- 
tarily. Thus, by the placement of cams 
on wheels, the entire program for all 
physical manipulations is stored. 
Theoretically, there is no limit to 
the number of functions or steps that 
can be handled. Actually, the standard 
mechanisms must be modified to pro- 
gram more than 16 functions and to 
have more than 23 steps, but these 
modifications are relatively simple. 


End-Point Detectors 


The devices for detecting end points 


are always electrical contacts actuated 
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by a measurement. These contacts can 
be actuated by any process variables 
that can be measured. For the more 
common variables, complete units are 
available, such as industrial tempera- 
ture, pressure, level, and flow switches. 
Less common variables frequently are 
recorded or indicated on electronically 
balanced instruments equipped with 
a cam-operated switch. 

Sometimes the sensitivity and re- 
producibility of standard industrial 
switches is inadequate for detecting 
process end points. One way to over- 
come this is to make the measurement 
with an electronically balanced instru- 
ment having the needed performance 
specifications. Such an instrument then 
is equipped with a cam-operated 
switch that can be set very precisely. 

Figure 3 shows several arrangements 
of the measurement contacts used for 
end-point detection. The closing of 
these contacts advances the stepping 
switch. 

The simplest arrangement is that 
shown in line 1 for the measurement 
of one variable. When the preset value 
is reached, contact C, closes; then the 
arm on the stepping device advances 
one step on line 2. 

Shown on line 2 is an end-point 
requirement involving several measure- 
ments. Both contacts C» and C, must 
be closed before the arm will advance 
to line 3. This type of circuit can 
be extended to any number of contacts 
in series. 

On line 3 the arm will advance 
if either Cy, or C; is closed. Again, 
this circuit can be extended to any 
number of contacts in parallel. 

A circuit that uses both measure- 
ment-actuated contacts and a function 
switch is shown on lines 4 and 5. 
The purpose of the entire circuit is: 
to ignore the low-flow contact when 
flow is being started; to sound an 


alarm if flow does not start within 
a preset time period; and to honor 
the closing of the low-flow contact 
later in the step. At that time, a low- 
flow condition initiates the signal to 
advance. The low-flow contact inci- 
dentally is a flow switch that cannot 
respond as soon as the flow valve 
opens. 

In building a programmer it is 
always wise to provide means for 
manual operation of the functions. 
Such a ‘feature is especially valuable 
during start-up and training periods, 
and when the utilities undergo partial 
failure. 


Developing A Programmer 

To be a good candidate for pro- 
gram operation, a batch process should 
exhibit three primary characteristics: 

1. Production rate is limited by the 
operating conditions. 

2. Mechanization of physical man- 
ipulations is possible. 

3. Control of these mechanisms can 
be centralized. 

In line with the first characteristic, 
a process that is suitable for a pro- 
grammer is one in which the produc- 
tivity is limited by the capability of 
the workman. By this we mean that 
the workman cannot advance the batch 
into the mext process stage at the 
first opportunity; he cannot do simul- 
taneously several tasks that are in 
separate locations; and he cannot 
easily select the optimum rate of 
change for each process variable. These 
limitations happen most frequently 
when the workman operates more 
than one production line. 

The second characteristic raises the 
question, “Can most manual work be 
mechanized?” If mechanisms are go- 
ing to overcome the production prob- 
lems cited previously, they generally 
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will have one common characteristic. 
In most cases they will complete a 
task started by the workman, who 


switch, or starts a controller. It must 
be recognized that it is not necessary 
to mechanize all the operations. Any 
process in which most manipulations 
can be mechanized is a possible sub- 
ject for programmer control. 

The third characteristic, that the 
control of the mechanisms can be 
centralized in one area, means that 
all the process information needed 
by the workman can be grouped in 
this area. This includes the indicating, 
recording, and/or controlling portions 
of the mechanisms. The workman 
should be able to operate most of 
the process equipment from the cen- 
tral location. 

Even when a process exhibits the 
required characteristics, there still re- 
main some problems, most of which 
are more economic than engineering 

One concerns the extent of the 
workman's manual efforts—a_ factor 
that is fixed by an arbitrary decision. 
Normally the more complex and/or 
important duties are reserved for the 
workman. For instance, in the ester 
example the workman personally 
monitors the charging and pumping 
out of the reactors. Although these 
tasks could have been made complete- 
ly automatic, by choice they were not. 

Another factor concerns the cost 
of the programming mechanism and 
its justification. Often the question 
is asked, “Won't the mechanization 
without programming offer a greater 
return on investment?” To date, the 
answer is “No.” The additional cost 
of the programmer has been less than 
20% of the cost of the mechanisms 
being programmed. When the pro- 
grammer is used, the total gain is 
greater than the sum of the individual 
gains due to each mechanism. This is 
true, for the most part, because the 
programmer aids in finding and con- 
tinually using the best operating con- 
ditions for each process stage. 

The overall gain then is more than 
the 10% to 20% increase in capital 
resulting from the programming mech- 
anism. 


Reference 
“Logical Development and Design of a 
Sequential Batching System” by J. P 
Laird, ASME Paper 58-AUT-5. 
This article is based on a paper pre- 
sented at the Winter Instrument-Auto 
mation Conference & Exhibit, St. Louis 


Missouri, January 17-19, 1961 
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CONFERENCE The 5-day technical program at the Biltmore Hotel is the largest in 
the 16-year history of ISA—over 280 papers within 80 sessions covering 
every facet of instrumentation from undersea to outer space. 


Conference Registration: Galeria Floor, Biltmore Hotel—Sunday, Sept. 
10—noon to 6 pm; Monday through Thursday, Sept. 11-14—8 am to 5 pm 
and Friday, Sept. 15—9 am to 12:30 pm. 


Conference Fee: $8 for members of ISA and cooperating societies. All 
others: $12. 


EXHIBIT Over 300 exhibitors will show-off their newest hardware in the modern, 
twin level Los Angeles Memorial Sports Arena. Special features: 
exhibits by the U.S. Department of Defense, NASA and NBS. 


Exhibit Registration: Biltmore Hotel (see above) and also Sports Arena 
during exhibit hours: Monday, Tuesday and Thursday—12 noon to 9 pm; 
Wednesday—12 noon to 6 pm and Friday—9 am to 1 pm. 


Exhibit Fee: No charge to ISA and cooperating society members, con- 
ference and clinic registrants and holders of complimentary invitations 
All others, $1. 


Transportation: The Crawford Fitting Company will provide continuous 
bus service to and from hotel and exhibit area. 


hardware at work 





COOPERATING 
SOCIETIES PREPRINTS 


American Chemical Society Preprints of the conference papers are available for 
sale at the ISA Publications Center, Galeria Floor, 
American Meteorological Biltmore Hotel, during the following hours 
Society ; 
s Sunday, September 10—Noon to 6 pm 
California Natural ’ 
- : Pris Monday through Thursday, Sept. 11-14—8 am to 5 pm 
Gasoline Association 


: ; Friday, September 15—9 am to 12:30 pm 
Institute of Management 

Sciences For ISA members and cooperating societies, price per 
preprint is 50¢. For all others, 75¢ 


Institute of Radio Engineers 


Precision Measurements 
Association 


Southern California HOTEL RESERVATIONS 

Meter Association 
ISA Headquarters will be the Bilt 
Temperature Measurement more Hotel, Los Angeles 13, Cali- 

Societv fornia. Other hotels are the Statle 
, Hilton and the Ambassador Hotel 
Make reservations c/o ISA Reserva- 
tions Manager at the hotel of your 
choice 











MAINTENANCE CLINIC 


The traditional Instrument Maintenance 
Clinic will be held Saturday and Sunday, 
September 9-10 in the modern classroom lab- 
oratories of Founders Hall at the University of 
Southern California. 

Advance registration is preferred although 
latecomers can register at 8 am on Saturday and 
Sunday at U.S.C. For advance registration, 
contact ISA Mtgs. Mgr., Penn Sheraton Hotel, 
530 William Penn Place, Pittsburgh 19, Pa 


Clinic fee for members of ISA and cooperat- 
ing societies is $3. For all others, $4. 


founders hall, u.s.c. 
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LADIES PROGRAM 


Registration for the Ladies Program begins at 3 pm, Sunday, September 
10 in Conference Room #9, Biltmore Hotel, and Monday through Thursday, 
starting at 9 am. A three-day package (Monday through Wednesday) of 
tours and lunches including the registration fee is $22. Total package of 
events including Thursday optional tour and registration fee is $32. Indi- 
vidual fees can be paid for each event, in which case there is a $3 
registration fee. Send advance registration to ISA meetings Mgr., Penn 
Sheraton Hotel, 530 Wm. Penn Place, Pittsburgh 19, Pa. 


Monday, September 11: Jeep-train tour of Arboretum; luncheon at Eaton’s 
Santa Anita Restaurant; visit to Mission San Gabriel. Tour and lunch: $5 


Tuesday, September 12: Marineland Oceanarium and Sea Circus; lunch at 
Marineland Restaurant; visit to Wayfarer’s Chapel. Tours and lunch: $7 


Wednesday, September 13: Fashion show and luncheon at Bel-Air Hotel; 
return trip ladies will see homes of Beverly Hills’ famous residents 
Fashion show and lunch: $9. 

Thursday, September 15: Optional tour to Disneyland. Package includes 
bus fare, entrance fee, guided tour, smorgasbord lunch, amusement rides 
and cabaret show. $10. 

Friday, September 15: Free day for bridge, shopping, TV shows, sightseeing 
Assistance rendered by staff of hospitality hostesses. 


marineland of the pacific: bimbo, 
biggest whale in captivity, can hurl 
his 3,400-lb, 18-ft body almost 
completely out of water. 


EDUCATIONAL FIELD TRIPS 


Incorporated into the technical program are two field 
trips scheduled by the Physical and Mechanical Meas- 
urements Division. Buses will leave Biltmore Hotel 
from Grand Avenue entrance at approximately 2 pm 
(please check final program). 


STUDENT’S DAY 


More than 100 science, engineering and mathematics 
students of Southern California’s junior colleges, col- 
leges and universities will be attending the Student’s 


Day program set for Thursday, September 14. 
Tuesday, September 12—2 to 4:30 pm 


An orientation session preceding a tour of the exhibit 
will begin at 2:30 pm in the Los Angeles County Museum 
Auditorium. ISA President Dr. Ralph H. Tripp will give 
a brief talk on the role of instrumentation today and 
H. S. Kindler, ISA Director of Technical and Educa- 
tional Services, will discuss the purposes and programs 
of ISA. In addition, a representative of a local student 
chapter will comment on ISA membership. 

For students interested in entering the field of instru- 
mentation, several exhibitors will provide representa- 
tives who will discuss career opportunities and educa- 
tional requirements 


Strain Gage Session V—Tour of Micro Systems, 
Inc., San Gabriel. Tour fee: approx. $2.50. 


Thursday, September 14—2 to 4:30 pm 
Shock & Vibration Instrumentation Session III— 
Tour of Ling-Tempco Electronics, Anaheim. Tour 


fee: approx. $2.50. 


Vest Pocket Tour 

Fischer & Porter Co. will sponsor a tour of the Orange 
County Sewage Treatment Plant, largest completely 
automatic chlorination station in the world, located at 


Huntington Beach. Tour leaves lobby of Statler Hilton 
Hotel at 9 am, Tuesday, September 12, returns at 1 pm 
F & P will provide transportation. 


AWARDS AND COUNCIL LUNCHEON 


Outstanding men in the instrumentation profession will be cited for 
their achievements at the Awards & Council Luncheon, 12:15 to 2:15 pm, 
Tuesday, September 12 in the Ballroom of the Biltmore Hotel. 

Officers, members of the Council of National Delegates and other ISA 
dignitaries will pay tribute to the winners of the Distinguished Achieve- 
ment Award, Excellence in Documentation Award, Arnold O. Beckman 
Award, Recorder-Controller Section SAMA Award, Philip T. Sprague 
Award, W. A. Kates Award, the 1960 Honorary Member and ten new 
ISA Fellows 


Tickets will be on sale Monday, September 11 at all registration areas scene of ann.al banquet is swank 


beverly hilton hotel, one of south- 
ern california's most famous land- 
marks, located in the heart of ex- 
clusive beverly hills. 


BANQUET 


The world famous International Ballroom of the Beverly Hilton Hotel is 
the site of the 1961 ISA Annual Banquet, 7:30 pm, Wednesday, September 
13. Free transportation is included in the package price of $13.50. Buses 
depart from Biltmore and Statler Hilton at 6:00 and 6:30 pm. And don’t 
miss the Social which starts at 6:30! 

Highlights include music from 7:30 to midnight by Jimmie Talbert’s 
Orchestra; Emcee Don Rice, fresh from the Desert Inn in Las Vegas and the 
Moulin Rouge in Los Angeles; the famous comedy team from the Jack 
Benny Show, The Sportsman’s Quartet; and The Carlssons, comedy-juggling 
act now appearing in Europe, and introduced to American audiences on 
the Ed Sullivan Show. 
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SOCIETY MEETINGS 


Saturday, September 9 


Standards G Practices Board 


Sunday, September 10 


Production Processes Standards Division 

Aero-Space Industry Division 

Aero-Space Standards Division 

President’s Reception 

Executive Board Dinner 

Physical G Mechanicait Measurement Instrumentation 
Division 

Admissions Committee 

8A-RP37 Committee 


Monday, September 11 


8A-RP37 Meeting of Survey Committee on Transducers 


for Aero-Space Testing (SCOTFAST)— 
Observers Invited 


8D-RP26 Committee 
Finance Committee 
Publications Committee 


Measurement G Control Instrumentation Executive 
Committee 


Tuesday, September 12 


11 District Council Meetings 


8A-RP37.2 Subcommittee Meeting on Piezoelectric 
Vibration Transducers 


8A-RP37.5 Subcommittee Meeting on Strain Gage 
Acceleration Transducers 


Awards and Council Luncheon 

16th Annual Members and Council Meeting 
Education Division 

Analysis Instrumentation Division 


Data Handling G Computation Division 


Wednesday, September 13 


Divisional Editorial Review Board 


8A-RP37.3 Subcommittee Meeting on Strain Gage 
Pressure Transducers 


8A-RP37.6 Subcommittee Meeting on Potentiometric 
Pressure Transducers 


Transducer Compendium Committee 

Marine Sciences Division 

Measurement Standards Instrumentation Division 
Chemical G Petroleum Industry Division 


Annual Banquet G Social 


Thursday, September 14 


industries G Sciences Department Directors 
Exhibitors Meeting 

Exhibitors Advisory Committee 

Technical Department Directors 


Students’ Day Orientation 


Friday, September 15 


Executive Board Meeting 


Biltmore 


Biltmore 
Biltmore 
Biltmore 
Biltmore 


Biltmore 


Biltmore 
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Conference Room 
Conference Room 
Conference Room 
Ballroom 


Conference Room 


Conference Room 
Conference Room 


Conference Room 


Conference Room 6 
Conference Room 4 
Conference Room 5 


Conference Room 7 


Conference Room 4 


Hotel (second floor) 


Conference Room 6 


Conference Room 7 
Ballroom 

Ballroom Annex 
Conference Room 4 
Conference Room 5 
Conference Room 7 


Conference Room 5 
Conference Room 6 


Conference Room 7 


Conference Room 5 


9 am-11:30 
9 am- 5 

9 am- 5 

9 am-5 


6 pm- 8 


9 am-Noon 


9 am- 5 pm 


9 am- 5 pm 
:15-2:15 pm 
2:30- 6 pm 
7 pm- 9 pm 
7 pm-10 pm 
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9 am-11:30 am 
9 am- > pm 


9 am- 5 pm 


2 pm-5 pm 


Conference Room 4 4:30 pm- 6 pm 


Biltmore Conference Room 6 4:30 pm- 6 pm 
Sports Arena Room 18 
Beverly Hilton, Int'l. Ballroom 6:30 pm-1 am 


4:30 pm- 6 pm 


Biltmore Conference Room 4 9:30 am- 4 pm 
Sports Arena Room 18 
Sports Arena Room 18 


Biltmore 


Los Angeles County Museum Aud 


Biltmore 


Conference Room 5 


Conference Room 7 


1] am 

Noon 

2 pm- 7 pm 
2:30 pm 


8:30 am-Noon 
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PRESIDENT’S RECEPTION 


The President’s Reception will be 
held Sunday, September 10 from 4 
to 6 pm in the Ballroom of the 
Biltmore Hotel. All members and 
their wives are invited to attend 


ANNUAL MEMBERS 
MEETING 


The 16th Annual Members Meet- 
ing will be held Tuesday, September 
12 at 2:30 pm in the Biltmore Hotel 
Ballroom Annex. All members are 
urged to attend to hear reports of 
ISA officers and to participate in 
discussions of the Society’s activities 
and goals for the coming year. 


HOST COMMITTEE — 
16th ANNUAL ISA 
CONFERENCE 
AND EXHIBIT 


General Chairman, Dr. B. L. Dorman, Aerojet- 
General Corp 
Executive Chairman, 
Chemical Co. 
Conference Program Coordinator, J 

spoon, Rocketdyne, NAA 
Secretary, Charles Unruh, Robertshaw-Fulton Con- 
trols Co. 


J. C. Groenewegen 


E. Wither 


Conference Rooms Committee Chairman, 
Smith, Applied Development Corp 


mmet Rr 


Information Committee Chairman, E 
Consolidated Electrodynamics Corp 

Ladies Committee Chairman, Mrs. Cynthie Thack 
ara, Mason-Neilan; Co-Chairman, Mrs. Ron 
Wilson; Members, Mrs. J. C. Groenewegen, Mrs 
Floyd £. Bryan, Mrs. Frank Ziol, Mrs. B. R 
Jones, Mrs. H. Biles, Mrs. W. Gardner, Mrs. 
E. J. Smith, Mrs. G. G. Gallagher and Mrs 
W. McConnell 

Clinic Chairman, J. M. Petrillo 

Parsons Co 


Maintenance 
Ralph M 

Membership Committee Chairman, 
Union Oil Co 

Manpower Committee Chairman, Floyd E. Bryan, 
Douglas Aircraft 

Field Trips Committee Chairman, Howard Kemp, 
Borg-Warner Controls 

Public Relations Committee Chairman, F. G 
McGavock, F. G. McGavock & Associates; Mem- 
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CONFERENCE PROGRAM 


KEYNOTE SESSION—Mon., 10 am to 12:30 pm 


Conference theme: “Reliable Information from Un- 


dersea to Outer Space.” 


Program Developer: John E. Witherspoon, Rocket- 


dyne Div./NAA. 
Welcome and Introduction, Dr. Ralph H. Tripp, Pres 
ident, ISA. 


Reliable Oceanographic Information, Dr. Roger R 
Revelle, Director, Scripps Institution of Oceanogra 
phy, University of California 


STRAIN GAGE INSTRUMENTATION 


SESSION I—Mon., 2 pm to 4:30 pm 


Semiconductor and Conventional Strain Gages 


Program Developer: Mills Dean, III, David Taylor 


Mode! Basin 


Session Conduct Chairman: Prof. William Murray, 
M.L.T. 


Transducer for Separation of the Bending and Mem- 
brane Components of Surface Strain (67-LA61), Dr 
Jerome Catz, M.I.T., and Dr. Felix Zandman, Budd 
Instruments. 


Use of Semiconductor Transducers and Esaki I iodes 
in Measuring Strains and Pressures (44-LA61), Dr 
Warren P. Mason, Bell Telephone Laboratories 


A Strain Indicator for Semiconductor Gages (58- 
LA61), Eugene Frank, B & F Instruments, Inc. 


Measuring the Instability of Resistance Strain Gages 
at Elevated Temperatures (161-LA61), Roscoe L 
Bloss and James T. Trumbo, N.B.S. 


Bakelite-Backed Semiconductor Strain Gages (146- 
LA61), James Dorsey and Ludwig O. Reiters, Bald- 
win-Lima-Hamilton Corp. 


SESSION Ii—Tues., 9 am to 11:30 am 


Semiconductor and Conventional Strain Gages 


Program Developer: Mills Dean, III, David Taylor 
Mode! Basin 


Session Conduct Chairman: T. M. Mathison, Boeing 
Airplane Co 


Measuring Bonded and Unbonded Characteristics of 
a Semiconductor Strain Gage (61-LA61), Eph Ko- 
nigsberg, Consolidated Electrodynamics Corp. 


Application of Unbonded Strain Gage Techniques in 
Process Cvntrol (59-LA61), John Watson Hill, Ben- 
dix-Ericsson, Ltd., England. 


Apparatus and Procedures for Determining Tensile 
Properties of Iron Whiskers (147-LA61), Jonathan 
E. Emrick, Wright-Patterson AFB. 


Ultra High Output Telemetering Strain Gage (145- 
LA61), Dr. Anthony D. Kurtz, Kulite Bytrex Corp 


Reliable Information for American Industry, A. W 
Beck, Vice President, Robertshaw-Fulton Controls. 


Reliable Space Information, Dr. Frank E. Goddard, 
Assistant Director-Planning, Jet Propulsion Labora- 
tory, California Institute of Technology 


Reliable Standards Information, Dr. A. V. Astin, Di- 
rector, National Bureau of Standards 





Performance of Bonded Resistance Strain Gages Ap. 
plied to Space Age Materials (40-LA61), Leon J. 
Weymouth, Baldwin-Lima-Hamilton Corp 


SESSION Ill—Thur., 2 pm to 4:30 pm 


Program Developer and Moderator: Phillip O. Vulliet, 
Lockheed Aircraft Corp. 


Panel I: Unification of Strain Gage Practices— 
State of the Art 


Uniform Standards or Random Confusion, J. B 
Wechsler, American Machine & Foundry Co 


Western Regional Strain Gage Committee — Back- 
ground and Objectives, Ward B. Brewer, Lockheed 
Aircraft Corp. 


Strain Gage Transducer Wiring and Color Code, 
Keith McFarland, NASA 


Standard Specifications, Ted M. Mathison, Boeing 
Airplane Co 


Terminology Standards, Charles J. Buzzetti, Lock- 
heed Aircraft Corp. 


Effect of Standardization of Manufacturers, Leslie 
H. Bermann, Baldwin-Lima-Hamilton Corp. 


Aero-Space Industries Association, NAS 942, Darrell 
R. Harting, Boeing Airplane Co 


Panel II: Strain Gage Workshop Session, Questions 


and Problems Associated with Strain Gages and 
Their Utilization. 


SESSION I1V—Wed., 9 am to 11:30 am 
Semiconductor and Conventienal Strain Gages 


Program Developer: Mills Dean, III, David Taylor 
Model Basin 


Session Conduct Chairman: R. D. Douglas, Newport 
News Shipbuilding and Dry Dock Co. 
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The Performance Capabilities and Applications of 
Semiconductor Strain Gage Transducers (189-LA61), 
S. Y. Lee, M.I.T., and H. L. Pastan, American Brake 
Shoe. 

Precise Motion Measurement Under Intense Reactor 
Radiation (206-LA61), J. Pefhany, Orenda Engines, 
Ltd., Canada. 


Sealing of Strain Gages and Electrical Circuitry (41- 
LA61), Donald Corkill, Products Research Co. 


Recent Advances in the Manufacture and Application 


of Flexible Silicon Strain Gages (46-LA61), J. C. 
Sanchez, Micro Systems, Inc. 


SESSION V—Wed., 2 pm to 4:30 pm 


Scope: Educational Field Trip—Micro Systems, Inc. 


Object: To observe manufacturing techniques of 
semiconductor strain gages. 


Field Trip Guide: J. C. Sanchez, Micro Systems, Inc. 


DATA HANDLING & COMPUTATION 


DATA HANDLING WORKSHOP 


SESSION I—Wed., 9 am to 11:30 am 
Data Handling in Industry 


Program Developer: D. A. Rogers, Consolidated Sys- 
tems Corp. 


High Speed Data Acquisition System for Reactor 
Process Monitoring and Control (70-LA61), R. Sher- 
rard, Jr., General Electric Co. 


A Frequency and Time Measurement System for Use 
with a General Purpose Digital Computer (43-LA61), 
R. J. Pettitt, J. W. Vorndan and M. J. Woodruff, 


Hughes Aircraft Co. 
Magnetic Drums Simplify Industrial Data Systems 


(34-LA61), J. V. Werme, C. H. Terrey, and M. Mac- 
zuzak, Bailey Meter Co 


SESSION Iil—Wed., 9 am to 11:30 am 
Military Data Handling 
Program Developer: H. F. Thayer, Lockheed Air- 
craft Co. 
The Design and Operation of a High Speed Digital 


Data System for a Structural Test Laboratory (162- 
LA61), Harold K. Chaney, Boeing Airplane Co. 


A High Speed Digital Data Acquisition Facility (163- 
LA61), Raymond M. Bell, Lockheed Aircraft Corp. 


(Title to be Announced) Dr. Martin L. Klein, Com- 
munication and Controls Corp. 


ECAN—A System Philosophy (165-LA61), John T. 
Hayes, General Dynamics Corp. and Stan Molner, 


Epsco, Inc. 


ISA Journal 





SESSION Vi—Thurs., 9 am to 11:30 am 


Program Developer: Mills Dean, III, David Taylor 
Model Basin. 


The Determination of Temperature Coefficients of 
Resistance Strain Gages, (25-LA61), Ian G. Scott, 
Aeronautical Research Labs, Australia. 


Strain Gage Computers (27-LA61), Prof. Peter K. 
Stein, Arizona State University. 


Semiconductor Strain Gages in Transducers (45- 
LA61), Calvin O. Vogt, Century Electronics & In- 
struments, Inc. 


Extension of Strain Gage Temperature Limits by 
Post Curing Techniques (39-LA61), James Dorsey 
and Charles T. Wu, Baldwin-Lima-Hamilton Corp 





SESSION Ill—Wed., 2 pm to 4:30 pm 
Data Handling in Power and Steel Industries 


Program Developer: N. L. Dickenson, Daystrom, Inc. 


Digital Telemetering with Billing Accuracy (66- 
LA61), L. D. Martin and R. L. Henderson, Arizona 
Public Service Co. 


Some Insight to Automating a Central Power Station 
(91-LA61), A. G. Lloyd, Daystrom, Inc. 


Pitfalls in Computer Application (38-LA61), L. Wal- 
lace Meier, Bechtel Corp. 


Five Levels of Digital Computer Application to 
Steam Power Plants (42-LA61), Thomas W. Waldrop, 
Daystrom, Inc. 


SESSION I1V—Wed., 2 pm to 4:30 pm 
Data Handling in the Petro-Chemical Industries 


Program Developer: Kyle W. Charlton, Beckman 
Instruments, Inc, 


Time and Frequency Domain Conversion (32-LA61), 
G. E. Driefke, St. Louis University, and J. O. Hougen, 
Monsanto Chemical Co. 


New Plant Start-Up Using On-Line Computers (33- 
LA61), John B. Neblett, Thompson-Ramo-Wooldridge 
Co. 


Sequential Search Type Optimizing Control and Its 
Application to a Styrene Process (31-LA61), Donald 
A. Burt, Westinghouse Electric Corp., Dr. David H. 
Archer, Carnegie Tech., and L. W. Adams, Dow 
Chemical Co. 


Linking the Computer with Small Industrial Tests— 
A New System Concept (208-LA61), W. V. Smith, 
Beckman Instruments, Inc. 





DATA HANDLING & COMPUTATION 


SESSION i—Thurs., 9 am to 11:30 am 
Reliability and Accuracy 


Program Developer: E. J. Otis, Daystrom, Inc. 


Use of Analytical Instruments in Computer Process 
Control (36-LA61), John C. Neblett and F. C. Mears, 
TRW Computers Co. 


Reliable Control Systems for Heavy Industry (98- 
LA61), Irving W. Rozian, Rozian Research and Man- 
ufacturing Co. 


Gas Telemetering Accuracy Requirements (99-LA61), 
R. D. Hays, Illinois Power Co. 


SESSION !i—Thurs., 2 pm to 4:30 pm 
Data Reduction Techniques 


Program Developer: D. Van Mindeno, Electro-Logic 
Corp. 


Automated Gasoline Bulk Loading System (13- 
LA61), Kenneth Ruhl and Olin Thayer, El Paso Nat- 
ural Gas Products Co. 


Multiple Computer Systems for Real Time Control 
(121-LA61), Emil R. Borgers, Packard Bell Computer 


Corp. 


Computing Directly From Airborne PCM Flight 
Tapes: Aircraft Fatigue Monitor Acquisition (122- 
LA61), Robert E. Conti, Douglas Aircraft Co. 


Scaling, Linearizing, and Calibration of Data (228- 
LA61), G. Birkel, Jr., Radiation, Inc. 


ANALYSIS INSTRUMENTATION 


SESSION !1—Wed., 9 am to 11:30 am 


ANALYSIS INSTRUMENTATION 
SESSION I—Tues.. 2 pm to 4:30 pm 
Electrochemical Analysis Instrumentation 


Program Developer: R. G. Sproston, Shell Chemical 
Company. 


Performance Characteristics of Oxygen Sensors for 
Respiratory Oxygen Measurements in Aero-Space 
Applications (75-LA61), E. F. Blordfield and H 
Watanabe, Beckman Instruments, Inc. 


Analyzing Process Streams Through Dielectric Con- 
stant (175-LA61), Robert M. Green, Foxboro Co. 


Concentration Control by Electrochemical Methods 
(226-LA61), Dr. M. E. Findley, Auburn University. 


COMPUTER CLINIC 


SESSION Ii—Tues., 9 am to 11:30 am 
Techniques for Computer Usage 
Program Developer: R. T. O’Neil, American Oil Co 


Introduction: L. R. Keenan, Jr., Beckman Instru- 
ments, Inc. 


Organization of a Computer Control Project (139- 
LA61), Frances C. Mears, TRW Computers Co. 


Optimum Process Control by a Dynamically Created 
Response Surface Technique (138-LA61), C. W. Car- 
roll, IBM Corp. 


An Automatic Final Test Line Utilizing a Computer 
(127-LA61}. C. G. Tinsley, R. W. Helda and C. H. 
Knowles, Mctorola Corp. 


SESSION Il—Tues., 2 pm to 4:30 pm 
Techniques for Computer Usage 


Program Developer: L. S. Michels, Control Data 
Corp. 


Computer Based Automated Teaching (204-LA61), 
Donald E. Englund, Systems Development Corp. 


Computer Usage for Automatic Reduction of Meteor- 
ological Data (205-LA61), Commander Paul M. Wolff, 
US Navy. 


Hybrid Computations — Applications and Advan- 
tages (224-LA61), Joseph Heid, Mauchly Associates, 
Inc. 





Laboratory Analysis Instrumentation 


Program Developer: W. F. Ulrich, Beckman Instr 


A Potentiometric Glass Electrode Carbon Dioxide 
Sensor for Use in Aero-Space Applications (76-LA61), 
George Matsuyama, Beckman Instruments, Inc. 


Measurement Problems in Road Testing an Auto- 
mobile Exhaust Burner (77-LA61), Charles W. Morris 
and John R. Ulyate, Chromallory Corp. 


Quantitative Aspects of Capillary Gas Chromatog- 
raphy (78-LA61), L. S. Ettre, E. W. Cieplinski and 
N. Brenner, The Perkin-Elmer Corp. 


Theory and Selected Applications of the Air Com- 
parison Pycnometer (79-LA61), Robert J. Joyce, 
Beckman Instruments, Inc. 
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SESSION Ill—Wed., 2 pm to 4:30 pm 


Nuclear Measurements 


Program Developer: George I. Doering, Industrial 
Nucleonics, Inc. 


The Application of X-Ray Emission for Continuous 
Chemical Analysis (164-LA61), Rolf Edholm, W. F. 
Loranger, General Electric Co. 


Instrumentation for Activation (103-LA61), Dr. Os- 
wald U. Anders, Dow Chemical Co. 


EPR Maser Spectrometer (207-LA61), Morton R. 
Kagan, Melpar, Inc. 


Moisture Measurement Utilizing Computer-Analyzed 
Multiple Frequency Radiations (177-LA61), David A. 
Bossen, Industrial Nucleonics. 


SESSION 1V—Thurs., 9 am to 11:30 am 


Philosophy of Analysis Instrumentation Design 


Program Developer: D. J. Fraade, Consolidated Elec- 
trodynamics Corp. 


Determination of Volatile Hydrocarbons in Refinery 
Cooling Tower Waters (83-LA61), Dean Hoggan, 
Richfield Oil Corp. 

The Use of Mass Spectrometry to Study Ionization 
in Flames (69-LA61), Hartwell F. Calcote, Aero- 
Chem Research Labs., Inc. 


Mass Spectrographic Guide to Furnace Control (217- 
LA61), J. W. Hale, Petroleum Chemicals, Inc. 


SESSION V—Thurs., 2 pm to 4:30 pm 


Panel: Who Develops Analyzers? 


Program Developer: D. J. Fraade, Consolidated Elec- 
trodynamics Corp. 


Panelists: Dr. S. Z. Lewin, New York University; Dr. 
R. L. Pecsok, U.C.L.A.; Dr. R. Wall, Monsanto; Dr. 
K. W. Gardiner, Bell & Howell and Dr. L. G. Cole, 
Beckman Instruments. 


SESSION Vi—Fri., 9 am to 11:30 am 
Air Pollution Instrumentation 


Program Develope Robert L. Chapman, Beckman 
Instruments, Inc. 


Panel Moderator and Session Chairman: Prof. W. 
Julian King, University of California. 


ISA Journal 


Panelists: 


The National Picture: Sources of Air Pollution; Rela- 
tive Intensities and Relative Effects on People: Prof. 
W. Julian King, University of California. 


The US Continuous Air Monitoring Network: John 
Nader, US Public Health Service Instrumentation 
Research. 


Air Pollution Contro} in California: John Maga, Bu- 
reau of Air Sanitation Calif. Dept. of Public Health. 


Los Angeles’ Proble«:—Industry and the Automobile 
and Industrial Instrumentation: Dr. A. Haagan-Smit, 
Calif. Motor Vehicle F-llution Board, Cal. Tech. 


Auto Exhaust Instrumentation: Richard Hurn, Co- 
ordinating Research Council and US Bureau of Mines 


AMERICAN CHEMICAL SOCIETY 


SESSION I—Mcn., 2 pm to 4:30 pm 


Current Trends in Analytical Instrumentation, 
The Future for Process Instrumentation 


Program Developer: Dr. Kenneth W. Gardiner, Con- 
solidated Electrodynamics Corp. 


Session Conduct Chairman: D. T. Sawyer, Univ. of 


. California. 


The Origin, Development and Application of Chem- 
ical Instrumentation (180-LA61), Dr. Kenneth W. 
Gardiner, Consolidated Electrodynamics, Corp., and 
Donald T. Sawyer, University of California. 


Electro-analytical Instrumentation (181-LA61), Dale 
M. Coulson, Stanford Research Institute. 


Applications of Electro-analytical Principles to Proc- 
ess Steam Monitoring (182-LA61), John E. Leonard, 
Beckman Instruments, Inc. 


SESSION l!i—Tues., 9 am to 11:30 am 


Current Trends in Analytical Instrumentation, 
The Future for Process Instrumentation 


Program Developer: Dr. Donald Sawyer, University 
of California. 


Current Trends in Gas Chromatography (183-LA61), 
C. Eugene Bennett, F & M Scientific Corp. 


Data Processing in Analytical Chemistry (184-LA61), 
Abraham Savitzky, The Perkin-Elmer Corp. 


Current Trends in Spectroscopic Instrumentation 
(185-LA61), William R. Harp, Jr., Shell Development 
Company. 





BIOMEDICAL INSTRUMENTATION 


SESSION I—Tues., 9 am to 11:30 am 


Biomedical Engineering 


Program Developer: Dr. Fred Alt, National Institutes 
of Health. 


Automatic Steroid Analyzer (7-LA61), Dr. David F. 
Johnson, Dr. Eric Heftmann and Daniel Francois, 
National Institutes of Health. 


Engineering in Biomedical Research (14-LA61), Chris 
A. Hansen, National Institutes of Health. 


Digital Computer Analysis of Electrocardiographic 
Data (5-LA61), Alan S. Berson, Dr. Hubert V. Pip- 
berger and Dr. Friedemann W. Stallman, Veterans 
Administration. 


Mass Flow Measurements of Gases at Low Flow 
Rates (203-LA61), Dr. George H. Sullivan and Her- 
bert Seal, Space Labs, Inc. 


A New Technique for the Indirect Measurement of 





Blood Pressure (220-LA61), Dr. Peter F. Salisbury, 
St. Joseph Host., and Tracey C. Wichmann, Tasker 
Instr. Corp. 


SESSION l!i—Tues., 2 pm to 4:30 pm 


Biomedical Engineering 


Program Developer: Dr. Fred Alt, National Institutes 
of Health 


Mass Spectrometry in Biomedical Instrumentation 
(136-LA61), G. J. O'Halloran, the Bendix Corp. 


Instrumentation of a Neurosurgical Operating Room 
(11-LA61), Gerald S. Cohen, Nat’l. Insts. of Health. 


Control Systems for Artificial Muscles (6-LA61), Dr. 
H. E. Hoff, Dr. L. A. Geddes, and Dr. W. A. Spencer, 
Baylor University. 


An Improved Telemetering System for Physiological 
Measurements (17-LA61), B. C. Baird, R. Dordick 
and J. E. Saultz, RCA. 


MEASUREMENT STANDARDS INSTRUMENTATION 


SESSION I—Mon., 2 pm to 4:30 pm 


Statistics and Training in Measurements 
Program Developer: L. E. Hachey, Hughes Aircraft. 


Session Conduct Chairman: S. Crandon, Bureau of 
Naval Weapons. 


Training for Measurements Through Audio-Visual 
Techniques (144-LA61), L. E. Hachey and A. D 
Isaacs, Hughes Aircraft. 


Trained Measurements Personnel: A Requirement 
for Economic Quality Analysis (143-LA61), Dr. John 
A. Harrington, Metrolonics, Inc. 


The Audit Measurement Problem—An Analysis of 
Calibration Accuracy and Compatibility of Various 
Laboratories within the Navy Calibration Program 
(235-LA61), A. J. Plourde, Vitro Corp. of America. 


A Statistical Method of Determining Measurement 
System Uncertainties (236-LA61), J. D. Ramboz, 
Bureau of Naval Weapons. 


SESSION li—Tues., 9 am to 11:30 am 


Developments in Precision Potentiometers 
Program Developer: F. L. Hermach, N.B.S. 


Problems and Progress in Precision Potentiometry 
(94-LA61), W. G. Amey, Leeds & Northrup Co. 


A Six-Figure Vernier Potentiometer (28-LA61), T. H. 
Dauphinee, National Research Council of Canada. 


An Integrated System for Precise Voltage/Current 
Potentiometers (80-LA61), Loebe Julie, Julie Re- 
search Labs, Inc. 


Practical Methods for Calibration of Potentiometers 
(81-LA61), David Ramaley, N.B.S. 


SESSION I!l—Tues., 2 pm to 4:30 pm 
Electrical Measurement Standards 


Program Developer: F. L. Hermach, N.B.S 


Session Conduct Chairman: D. C. Strain, Electro 
Scientific Industries. 

Sources of Measurement Error in Instrumentation 
Systems (19-LA61), R. H. Cerni, General Electric Co. 


The Achievement of Measurement Equality (93- 
LA61), F. D. Weaver, N.B.S. 


Certification and Use of Precision Resistance Decades 
(22-LA61), L. W. Peacock, Sandia Corp. 


A Precision Resistance Divider for 100 KV D-C Meas- 
urement (24-LA61), C. D. Stewart, Bendix. 


SESSION 1V—Wed., 2 pm to 4:30 pm 


Economic Evaluation of Measurement 
Standards Programs 


Program Developer: Phillip Painchaud, Nortronics 


Panel Moderator: Milton Aaronson, Instruments and 
Control Systems. 


Cost and Value from Accuracy (209-LA61), William 
Wildhack, N.B.S. 


Management’s Evaluation of Today’s Measurement 
Requirements (210-LA61), Dr. John A. Harrington, 
Metrolonics, Inc. 


Management Planning for Measurement Standards 
Programs (211-LA61), Ward B. Dennis, Northrop 
Corp. 


Metrology and Engineering Education (212-LA61), 
Dr. L. M. K. Boelter, University of California. 
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SESSION V—Thurs., 9 am to 11:30 am 


Physical Measurement Standards 


Program Developer: Francis Lynch, McDonnell Air- 
craft Co. 


Microphone Calibration Comparison Chamber (104- 
LA61), Francis R. Lynch, James R. Stone, and Mel- 
burn C. Renner, McDonnell Aircraft Co. 


Experience with a Pressure-Type Cryostat for Ther- 
mometer Calibration in the Liquid Hydrogen Region 
(105-LA61), George Cameron and Robert L. Blanch- 
ard, Trans-Sonics, Inc. 


Temperature and Length Measurement (234-LA61), 
K. G. Overbury, Sandia Corp. 


SESSION Vi—Thurs., 2 pm to 4:30 pm 

Quality Control in Standards Laboratories 
Program Developer: W. R. Holmes, Convair. 
Session Conduct Chairman: C. E. White, AVCO. 


Administering a Measurement Standards Activity 
(35-LA61), Charles E. White, AVCO. 


The Functional Operation of a Standards Laboratory 
(20-LA61), Charles E. Johnson, Boeing Airplane Co 


USAF Calibration Program (55-LA61), Wallace L 
Horton, Dayton Air Force Depot. 


TEMPERATURE MEASUREMENT SOCIETY 


SESSION I—Mon., 2 pm to 4:30 pm 
Temper:iture Standards and Calibration Methods 


Program Developer: Will P. Hogan, Leeds & North- 
rup Co. 


Session Conduct Chairman: J. C. Lachman, Hoskins 
Manufacturing Co. 


Definitions and Concepts in Temperature Measure- 
ment (149-LA61), Will P. Hogan, Leeds and North- 
rup Co. 


New Developments in Tungsten, Tungsten-Rhenium 
Thermocouples (150-LA61), John C. Lachman, Hos- 
kins Manufacturing Co. 

Standard Carbon Arc Optical Pyrometer Calibration 
(151-LA61), Oscar H. Krikorian, Lawrence Radiation 
Laboratory. 


Temperature Calibration Baths (152-LA61), N. S 
Waner, Hallikainen Instruments, Inc. 


SESSION li—Tues., 9 am to 11:30 am 


Applications of Radiometry to 
Temperature Measurement 


Program Developer: G. D. Nutter, Atomics Inter- 
national 


Spectral Energy Distribution from an Argon Plasma 


ISA Journal 


Jet (153-LA61), Ronald L. Johnson, Plasmadyne 
Corp. 


Criteria for a Ratio Pyrometer (154-LA61), George 
A. Hornbeck, N.B.S. 


Operating Characteristics of a High-Accuracy Auto- 
matic Pyrometer (155-LA61), Gene D. Nutter, Donald 
D. Vawter, Robert J. Champetier, Atomics Inter- 
national. 


SESSION Ili—Tues., 2 pm to 4:30 pm 


Thermoelectric and Resistance Methods 
for Temperature Measurement 


Program Developer: George F. Levy, Marquardt 
Corp. 


Session Conduct Chairman: Dr. F. W. Kuether, Min- 
neapolis-Honeywell Research Center. 


Accuracy in Resistance Thermometer Measurements 
(157-LA61), Warren E. Jackson and Fred F. Bird, 
Trans-Sonics, Inc. 


Heat-Rate Measurements as Applied to Airborne Ve- 
hicles (158-LA61), Frederick C. Stempel, Hy-Cal 
Engineering. 


Semiconductor Temperature Sensors (159-LA61), C 
Ray Shearer, Micro Systems, Inc. 


Dynamic Behavior of Missile Skin Temperature 
Transducers (160-LA61), Roger D. Elliott, N.A.A 








BANQUET 
WEDNESDAY, SEPTEMBER 13 


featuring Hollywood entertainment and 
good food. Plan now to attend. Get your 


ticket when you register. 











AD HOC COMMITTEE 
ON STANDARDS LABORATORIES 


SESSIONS | & I1—Fri., 9 am to 11:30 am 
and 2 pm to 4:30 pm 


A Proposal for the Formation of An 
Association of Standards Laboratories 


Program Developer: Orval Linebrink, Battelle Me- 
morial Institute. 


Panel Moderator: H. C. Biggs, Sandia Corp. 


Panel Discussion: Review the objectives of the pro- 
posed standards organization and establish the means 
by which they can be realized. 


Panel Participants: 
W. G. Amey—Leeds & Northrup Co. 
L. B. Wilson—Sperry Gyroscope Co. 
J. L. Hayes—Bureau of Naval Weapons 
C. E. Johnson—Boeing Airplane Co. 








SHOCK & VIBRATION 


SESSION I—Wed., 2 pm to 4:30 pm 


Vibration and Shock Testing 


Program Developer: G. H. Brittain, Lockheed Air- 
craft Corp. 


What Constitutes Accuracy in Shock Testing? (47- 
LA61), Dr. Robert M. Mains, General Electric Co. 


Shock Testing Using an 8” Air Gun (48-LA61), Ralph 
M. Morrison, Sandia Corp. 


Methods of Simulating Vibration of Turbine Blades 
Mathematically and Non-Mathematically in the Lab- 
oratory (133-LA61), B. N. Bose, Pratt and Whitney 
Aircraft Co., Ltd., Canada. 


High Frequency Response and Transient Motion Per- 
formance Characteristics of Piezoelectric Accelerom- 
eters (50-LA61), Dr. R. R. Bouche, Endevco Corp. 


SESSION Iti—Thurs., 9 am to 11:30 am 


Measurement Parameters in Dynamics of 
Rotating Machinery 


Program Developer: Dr. Douglas Muster, University 
of Houston 


Some Extensions of a Wattmeter Roto Vibration 
Measurement System (62-LA61), Vincent Donato, 
Westinghouse Electric Corp. 


A Clearance Indicator for High Speed Bearing Jour- 
nals (63-LA61), John L. Hoffman, Caterpillar Trac- 
tor Co. 


Strain Gage Techniques in the Measurement of 
Static and Dynamic Loading of Spur Gear Teeth 


(64-LA61), Prof. Herbert H. Richardson, M.I.T. 


An X-Ray Method for Measuring Thin Lubricant 
Films Between Rollers (65-LA61), Lewis B. Sibley 
and Dr. A. E. Austin, Battelle Memorial Institute. 


SESSION I1i—Thurs., 2 pm to 4:30 pm 


Scope: Educational Field Trip — Ling-Tempco Elec- 
tronics. 


Object: To Observe Pertinent Related Manufacturing 
Techniques. 


Field Trip Guide: Kelsey Martin, Ling-Tempco Elec- 
tronics. 


SESSION IV—Fri., 9 am to 11:30 am 
System Vibration Analysis 


Program Developer: Wilson Bradley, Jr., Endevco 
Corp. 


The Need for Precision in Measuring Mechanical 
Impedance (51-LA61), Dr. R. O. Belsheim, US Naval 
Research Lab. 


The Role of Mechanical Impedance Measurements in 
Vibration Environments (52-LA61), Roy W. Mustain, 
Nortronics. 


Use of a Shaker to Determine Component Values in 
a Spring-Mass System (53-LA61), R. B. Tatge, Gen- 
eral Electric Co. 


Analysis of Jet Engine Vibration with Test Correla- 
tions (54-LA61), Prof. James O. Melton and Jack E. 
Fairchild, University of Oklahoma. 





MARINE SCIENCES 


SESSION I—Wed., 9 am to 11:30 am 


Measurement Theory 


Program Developer: Dr. A. A. Wolf, General Dynam- 
ics Corp. 


A Self-Optimalizing Correlator for Underwater Meas- 
urements (90-LA61), J. H. Dietz and Dr. A. A. Wolf, 
General Dynamics Corp. 


Adaptive Filtering and Measurement Using Stochas- 
tic Approximation (91-LA61), Dr. L. Kanal, General 
Dynamics Corp. 

Detection of Underwater Objects by Means of Vessel 


Magnetism (92-LA61), Dr. D. W. C. Shen, General 
Dynamics Corp. 


SESSION l!i—Thurs., 9 am to 11:30 am 


Problems of Remote Oceanographic Instrumentation 


Program Developer: Laurence Schlagel, Hytech Corp 


Instrumentation for the Measurement of Ocean Wave 
Forces on Off-Shore Structures (213-LA61), Dr. T. L. 
Russell, V. Schoettle and R. G. Chown, California 
Research Corp. 

(Other papers to be announced.) 


SESSION HI—Fri., 9 am to 11:30 am 
Problems of Remote Oceanographic Telemetry 
Program Developer: L. Schlagel, Hytech Corp. 


Long-Range Outlook for Oceanographic Telemetering 
(221-LA61), James M. Snodgrass, Scripps Institution 
of Oceanography. 


High Frequency Digital Data Transmission (222-LA- 
61), Charles McLoon, Hughes Aircraft Co. 


A PCM/FM/FM Data System for Oceanographic Re- 
search (223-LA61), T. M. Ward, Telemetering Corp 
of America. 
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PROCESS INSTRUMENTATION 


MEASUREMENT AND CONTROL 
INSTRUMENTATION SESSION 


Mon., 2 pm to 4:30 pm 
Transducers: Their Use and Calibration 
Program Developer: Paul Lederer, N.B.S. 


Session Conduct Chairman: Dr. R. R. Bouche, En- 
devco 


A Point Source-Transient Pressure Measurement Sys- 
tem (148-LA61), R. W. Morton and J. L. Patterson, 
NASA. 


Three Dimensional Rotation Methods for the Dy- 
namic Calibration of Angular Displacement, Velocity 
and Acceleration Transducers (95-LA61), Otis C 
Ingebritsen, NASA. 


A Thin Film High Temperature Strain Gage (10- 
LA61), Albert Krinsky, N.B.S 


Evaporated Film Humidity Transducers (8-LA61), 


Frank E. Jones, N.B.S. 


Control Valve Dynamics (9-LA61), Orval P. Lovett. 
Jr., E. I. du Pont de Nemours and Co., Inc. 


CHEMICAL AND PETROLEUM 
INSTRUMENTATION 


SESSION I—Thurs., 9 am to 11:30 am 
Engineering Reliability in Process Control 


Program Developer: R. Robinson, Fluor Corp 


Comparative Installation Costs for Miniature Pneu- 
matie and Electronic Instruments (1-LA61), Jack C 
Teed, Minneapolis-Honeywell Regulator Co. 


Pneumatic? Electronic? — Should Maintenance be 
Considered when Selecting Control Systems? (96- 
LA61), S. Gordon Fogg, Imperial Oil Ltd., Canada. 


Electronic Digital Control of a 21 Stream Blending 
System, (56-LA61), William Carmack, Fluor Corp 


SESSION !i—Thurs., 2 pm to 4:30 pm 
Process Information and Measurement Techniques 
Program Developer: R. Robinson, Fluor Corp 


Mass Flow Measurement in Cryogenic Liquids and 
Gases (2-LA61), Dr. Jerry Grey, Princeton Univer- 
sity 


Valve-Type Selection Based on Process Dynamics 
(16-LA61), Henry W. Stoll, Taylor Instrument Cos. 


Controllability of Air-Cooled Heat Exchangers (30- 
LA61), Joseph F. Coughlin, E. I. du Pont de Nemours 
and Co., Inc. 


ISA Journal 





CALIFORNIA NATURAL 
GASOLINE ASSOCIATION 


SESSION I—Wed., 9 am to 11:30 am 
Program Developer: Ira C. Bechtold, Consultant 


Introduction: E. R. Millett, Jr., Calif. Natural Gas- 
oline Assoc. 


Computers Aid in Gas Metering (134-LA61), C. R 
Russell, Richfield Oil Corp.; L. J. Kemp, S. Calif 
Gas Co., and R. W. Dodd, Union Oil Co. 


A Survey of Stream Analyzers for Refinery Auto- 
mation (135-LA61), D. J. Fraade, Consolidated Elec- 
trodynamics Corp. 


New Portable and Recording Titrators for Sulphur 
Compound Measurement in Natural Gas Streams 
(191-LA61), Dr. Robert R. Austin and Myron L 
Robinson, Austin & Robinson Labs. 


SESSION !l—Wed., 2 pm to 4:30 pm 

Chromatography in Natural Gas Processing 
Program Developer: Ira C. Bechtold, Consultant 
Panel Moderator: J. A. Smith, Texaco, Inc 
Development of the CNGA Chromatographic Test 
ama (132-LA61), Bruce Eckerson, Signal Oil & 


Chromatography Sampling Problems (130-LA61), 
E. E. Escher, Consolidated Electrodynamics Corp 


Accuracy and Reliability of CNGA Chromatographic 
Test Method (129-LA61), Ralph S. Millhone, Cali- 
fornia Research Corp. 


Procedures and Techniques in Chromatographic 
Testing (131-LA61), Dr. Henry S. Myers, Jr., C. F 
Braun & Co. 


SOUTHERN CALIFORNIA 
METER ASSOCIATION 


SESSION I—Thurs., 9 am to 11:30 am 


Program Developer: Wes C. Towner, Shell Chemical 
Co 

furbine Flow Sensor for Gas Flow Measurement 
(127-LA61), Edward W. Miller, The Foxboro Co. 


Analog Computation of Corrected “Q” with Tele- 
metering for the Gas Industry (126-LA61), W. E 
Rufleth, The Bristol Co. 


Centrifugal Flow Measurement (125-LA61), J. T 
Cortelyou, Southern California Gas Co. 





SESSION !i—Thurs., 2 pm to 4:30 pm 


Program Developer: Wes C. Towner, Shell Chemical 
Co. 


Wide Range Flow Measurement with Orifice Meters 
(124-LA61), Claude B. Nolte, Barton Instrument 
Corp. 


Pulse Generating Meters in Digital Systems for High 
Accuracy Flow Control (123-LA61), Edward H. Muhl- 
eisen, Fischer & Porter Co. 


NUCLEAR INSTRUMENTATION SESSION 


Mon., 2 pm to 4:30 pm 


Program Developer: Dr. George Alkire, General Elec- 
tric Co. 


Automation of a Continuous Calciner (4-LA61), N. P 
Wilburn, General Electric Co. 


In-line Instrumentation: Gamma Monitor, Uranium 
Colorimeter (3-LA61), J. W. Landry, Union Carbide 
Nuclear Co. 


Transistorized Line-Operated Radiation Detection 
Instrumentation (15-LA-61), W. G. Spear, General 
Electric Co. 


PM-3A Nuclear Power Plant Instruments and Con- 
trols (100-LA61), R. L. Schimmel, The Martin Co 


METEOROLOGICAL INSTRUMENTATION 


AMERICAN METEOROLOGICAL SOCIETY 


SESSION I—Mon., 2 pm to 4:30 pm 


Meteorological Rocket Network Instrumentation 


Program Developer: Dr. Phillip D. Thompson, Na- 
tional Center for Atmospheric Research. 


Session Conduct Chairman: W. L. Webb, White Sands 
Missile Range. 


Development of a Rocket Telemetry Package for 
Meteorological Rocket Network (166-LA61), George 
Q. Clark, White Sands Missile Range. 


Response Time and Effects of Radiation on a Bead 
Thermistor (167-LA61), Harold N. Ballard, Texas 
Western College. 


Accuracy of Density from the ROBIN Falling Sphere 
(168-LA61), Robert Leviton and John B. Wright, A.F 
Cambridge Research Labs. 


Analytical Study of Wind-Following Characteristics 
of Parachute at High Altitudes (169-LA61), H. N 
Murrow and L. Barker, NASA. 


A Neutron Absorptiometer for On-Stream Analysis 
of Boron (29-LA61), C. L. Pleasance, General Elec- 
tric Co. 


CEMENT & LIME 
INSTRUMENTATION SESSION 


Mon., 2 pm to 4:30 pm 


Kiln Instrumentation 


Program Developer: W. Marvin Clark, Mississippi 
Lime Co. 


Instrumentation and Process Controls for Rotary 
Kiln Automation (200-LA61), Arthur P. Hunter, 
Dewey Portle d Cement Co. 


Modern Concept of Instrumentation and Control in 
Rotary Kiln Plants (201-LA61), H. W. Hilker, Bailey 
Meter Co. 


Computer Simulation of Wet Process Cement Kiln 
Operation (202-LA61), H. S. Min, P. E. Parisot, J. F 
Paul and J. W. Lyons, Monsanto Chemical Co 


PULP AND PAPER 
INSTRUMENTATION SESSION 


Fri., 9 am to 11:30 am 


Panel: Application of Instrumentation to Plant Ex- 
pansion 


Program Developer: George Charters, Bechtel Corp 
(Papers to be announced) 





High Altitude Wind Observations with Inertial Sys- 
tems (170-LA61), Norman Beyers and Otto Thiele, 
White Sands Missile Range 


SESSION Il—Tues., 9 am to 11:30 am 
New High Altitude Instrumentation 


Program Developer: Christos Harmantas, US Wea 
ther Bureau. 


Session Conduct Chairman: W. L. Webb, White Sands 
Missile Range. 


A Parallel Telemetry Rocketsonde System (171-LA- 
61), Niel Atkinson and Mary Friedland, US Army, 
Fort Monmouth 


A New Rocketsonde Hypsometer (172-LA61), Frank- 
lin L. Adams, Bendix Corp 


Ion Densitometer for High Altitude Measurements 
(173-LA61), Helmut Zoike, Servo-Mechanisms, Inc. 


Application of Smoke Trails as Wind Sensors (174- 
LA61), R. M. Henry and G. W. Bradon, NASA. 


Infrasonic Instrumentation for the Upper Atmos- 
phere (178-LA61), T. G. Barnes, Texas Western Col- 
lege. 
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AERO-SPACE INSTRUMENTATION 


SESSION I—Wed., 2 pm to 4:30 pm 


Workshop: Fuel Weight Penalties in Commercial and 
Military Aero-Space Vehicles due to 
Imprecise Measurements 


Program Developer: R. L. Galley, Convair/Astro- 
nautics 


SESSION Ii—Thurs., 9 am to 11:30 am 
Space Exploration Instrumentation 


Program Developer: P. A. Lathrop, General Electric 
Co. 


A Signal Strength Analysis for Randomly Oriented 
or Tumbling Space and Re-Entry Vehicle Communi- 
cations (101-LA61), Oliver S. Saffir, AVCO. 


Attitude Determination for the Tiros Satellite (199- 
LA61), Dr. J. W. Siry and J. V. Natrella, NASA. 


Photo-Optical Instrumentation for Space Vehicles 
(128-LA61), David H. Rush, ACR Electronics Corp. 


Instrumentation of Re-Entry Vehicles for Satellite 
Type Data (102-LA61), Leroy E. Foster, General 
Electric Co. 


A Precision Endless-Loop Recorder for Space Appli- 
cations, (237-LA61), R. C. Falwell, K. W. Stark, and 
A. F. White, NASA. 





SESSION 1!1i—Thurs., 2 pm to 4:30 pm 


Space Propulsion Instrumentation— 
Electrical Propulsion 


Program Developer: R. A. Scheffer, General Electric 
Co. 


A Direct Thrust Measurement System for Electrical 
Propulsion Devices (71-LA61), J. Hyman, Jr. and 
R. F. Conner, Rocketdyne. 


Static and Flight Instrumentation Requirements for 
an Electrothermal Rocket (73-LA61), Lt. Richard M. 
Spongberg, Wright-Patterson AFB, and R. A. Schef- 
fer, General Electric Co. 


A Direct Measurement System for Ion Rocket En- 
gines (74-LA61), P. E. Schumacher, Rocketdyne. 


INSTITUTE OF RADIO ENGINEERS 
Wed., 2 pm to 4:30 pm 


Reliability and Quality Control 


Program Developer: I. Doshay, Aerojet General 


Engine-Out Instrumentation for Improved Rocket 
Engine Reliability (192-LA61), D. L. Roelands, N.A.A. 


Reliability Evaluation Techniques Applied to Rate- 
Gyro Systems (193-LA61), R. G. Stokely, Giannini 
Controls Corp. 

Failure Reporting and Corrective Action Program for 
Telemetry Equipment (194-LA61), W. X. Lamb and 
L. E. Macko, Bendix/Pacific. 





MANAGEMENT 


SESSION I—Mon., 2 pm to 4:30 pm 
Management Viewpoints for 
Justification of Automation 

Program Developer: Howard Ingber, Bogart-Bullock. 


Session Conduct Chairman: A. Bogart, Bogart-Bul- 
lock. 


Attitudes Towards Automation Progress (142-LA61), 
Dan L. McGurk, TRW Computers Co. 


Management Concepts of Automating Instrument 
Maintenance Progress Records (179-LA61), William 
E. Bloss, General Electric Co. 


Industry Attitudes on Automation (225-LA61), J. T. 
Ator, General Precision, Inc 


SESSION Ii—Tues., 9 am to 11:30 am 
Automated Management—When? 
Program Developer: W. C. McDonell, S. Calif. Gas Co. 
Automatic Tutoring in Decision-Making Processes 


(86-LA61), Norman A. Crowder, U. S. Industries. 


New Concepts in Data Processing for On-Line Man- 
agement Decisions (85-LA61), Dr. Eldred C. Nelson, 
Thompson-Ramo-Wooldridge Co. 


ISA Journal 


Will Computers Automate Management? (84-LA61), 
Alan J. Rowe, Hughes Aircraft Co. 


FOUNDATION FOR INSTRUMENTATION 
EDUCATION & RESEARCH (FIER) 
SESSION III—2 pm to 4:30 pm 


Management Dynamics 


ee Developer: Dr. O. J. M. Smith, Univ. of 
alif. 


Stability of Equilibria in Markets Affected by Price- 
Elastic Expectation-Equilibria in the Long Run (231- 
LA61), Prof. Z. S. Zannetos, M.I.T. 


Simulation as a Tool for Better Distribution (232- 
LA61), H. N. Shycon, Harvey N. Shycon Co. 


Intelligent Machines—The Managerial Decision Mak- 
ing Process (233-LA61), Prof. E. Feizenbaum, Uni- 
versity of Calif 


SESSION I1V—Thurs., 9 am to 11:30 am 


The Instrumentation Marketing Challenge 
Program Developer: Charles W. Covey, ISA. 


The Census Bureau’s Industrial Statistics Program 
(214-LA61), Owen C. Gretton, US Commerce Dept. 


How the Department of Commerce Provides the 
Foundation for Instrument Market Analysis (215- 
LA61), Louis A. Edelman, US Commerce Dept. 





Analyzing the Instrument Industry and Its Products 
(216-LA61), Charles W. Covey, ISA. 


SESSION V—Thurs., 2 pm to 4:30 pm 


The Instrumentation Marketing Challenge 
Program Developer: Charles W. Covey, ISA. 


Techniques for Utilizing Market Data for Major 
Product Line Development (218-LA61), John Bishop, 
Jr. and Cornelius T. Ryan, Arthur D. Little, Inc. 


Developing a Rationale for Management Decision 
Making (219-LA61), Albert D. Ehrenfried, Technical 
Marketing Associates. 


Panel Discussion: How Can We Correct the Chaos 
in Instrumentation Terminology? (Speakers in Ses- 
sions IV and V will be panelists.) 


THE INSTITUTE OF MANAGEMENT SCIENCES 


SESSION I—Wed., 9 am to 11:30 am 


Current Frontiers of Management and Information 
Systems 


Program Developer: Richard L. Van Horn, Rand 
Corp. 


A Survey of Progress in Management Information 
Systems (186-LA61), W. R. Hydeman, Lockheed Air- 
craft Corp. 


Advanced Techniques for Manufacturing Control 
(187-LA61), John B. Friauf, Hughes Aircraft Co. 


INSTRUMENT MANUFACTURERS 


SESSION I—Thurs., 2 pm to 4:30 pm 
Manufacturers’ Advances 
Program Developer: J. V. Hobbs, Rocketdyne 


Measurement of Pulse Inductance with Current 
Ramp Generator (120-LA61), R. M. Rowe, Pulse En- 
gineering, Inc. 


Low Frequency Solion Linear Detector (119-LA61), 
G. T. Kemp, Texas Research Associates Corp. 


Flexurally-Supported Dead Weight Calibration and 
Weighing System (118-LA61), A. Newman Ormond, 
Ormond Instrumentation Center. 


Panel Discussion: Progress and Pitfalls in Manage- 
ment Information Systems. 


Moderator: Richard L. Van Horn, Rand Corp. 


Panelists: 
Robert Woodworth, IBM Corp. 
John Friauf, Hughes Aircraft Co. 
Robert Hydeman, Lockheed Aircraft Corp. 
Glen Ghormley, Cannon Electric 
Charles Jaeger, Minneapolis-Honeywell Regulator 


SESSION I1—Wed., 2 pm to 4:30 pm 


Research Frontiers of Management Information 
Systems 


Program Developer: Harry Markowitz, Rand Corp 


Remarks on a Theory of Information System Design 
(229-LA61), C. B. McGuire, Univ. of California, 
Berkeley. 


Simulation as a Design Tool (230-LA61), Jay Heyne, 
Systems Development Corp. 


Panel Discussion: Research on Information Systems; 
Which Paths are Promising 


Moderator: Harry Markowitz, Rand Corp. 


Panelists: 
J. B. Heyne, System Development Corp. 
Orren Evans, IBM Corp. 
C. B. McGuire, Univ. of Calif., Berkeley. 
Andrew Vazzonyi, Ramo-Wooldridge. 





An All Electric Valve Actuator for Electronic Proc- 
ess Control (117-LA61), Irvin L. Boeskool, Lear, Inc 


SESSION II—9 am to 11:30 am 


Manufacturers’ Advances 
Program Developer: J. V. Hobbs, Rocketdyne 


A New High-Suppression Pressure Transmitter (116- 
LA61), J. Kaiser, Bailey Meter Co. 


New Horizons in Transducers Utilizing Solid State 
Strain Gages (114-LA61), Arne S. Moen, Micro Sys 
tems, Inc. 


An Etectronic Integrating Fluxmeter & Its Applica- 
tion to Precision Curie Point Measurements (227- 
LA61), Carl H. Haakana, Ford Motor Co. 
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EDUCATION 


EDUCATION FORUM SESSION !i—Wed., 2 pm to 4:30 pm 


SESSION I—Wed.. 9 am to 11:30 am Is Instrumentation a Professional Field? 
Program Developer: L. E. Slater, FIER 


; i ssi ield? . 
is Instrumentation a Professional Ficla Educational Preparation for Instrumentation Pro- 


fessionalism: 


At Case Institute 0: Technology (195-LA61), Prof. 
Donald P. Eckman, Case Institute of Technology. 


Program Developer: L. E. Slater, FIER. 


Orientation: Instrumentation and the National Po- 


tential (87-LA61), Prof. Kurt S. Lion, MIT. At the University of California, Berkeley (196- 


LA61), Prof. Otto J. M. Smith, University of Cal- 
ifornia. 


At the University of Michigan (197-LA61), Prof. 
Lawrence L. Rauch, University of Michigan. 


Today’s Role of the Instrumentation Professional in 
Industry: 


Problems Curbing the Growth of Instrumentation 


In the Fluid Processing Industries (88-LA61), : » 
Professionalism: 


John Johnston, Jr., E. I. du Pont de Nemours & 


Co., Inc. 


In the Aero-Space Industries (188-LA61), John 
M. Magida, Precision Instrument Co. 


In the Power & Utilities Industries (112-LA61), 
William R. Gould, Southern California Edison Co. 


In the Bio-Medical Field (author to be announced) 


Professionalism in Instrumentation from the Man 
agement Viewpoint (113-LA61), Arthur T. Snry- 
der, Boeing Airplane Co. 


Professional Recognition via the Engineering So- 
ciety (111-LA61), Prof. Peter L. Balise, University 
of Washington. 


The Role of the Instrumentation Technician in 
Professionalism (89-LA61), Abner G. Hathaway, 


Grantham School of Electronics. 








INSTRUMENT MAINTENANCE CLINIC 


Sat., Sept. 9 and Sun., Sept. 10 
8 am to 5 pm 


University of Southern California 
Founders Hall 


Program Developer: J. M. Petrillo, Ralph M. 
Parsons Co. 


Four classes will be held each day covering two 
general areas: Analytical Instrumentation and 
Pneumatic and Electronic Control Instrumenta- 
tion. Registrants will be rotated so that they 
will have an opportunity to participate in the 
complete program of 8 classes. 


Among clinic discussions emphasis will be on: 
Electronic Control Instrumentation: Foxboro, 
Robertshaw-Fulton Controls and Swartwout 


Div./Crane. 


Combustibles and Oxygen Analyzers: The Hays 
Corp. 


Digital Electronic Control: Waugh Engineering. 


Electronic Control: Mason-Neilan and Minne- 
apolis-Honeywell Regulator Co. 


Continuous Viscometers: Hallikainen Instru- 
ments Co. 


Pneumatic and Electronic Control: Fisher Gov- 
ernor Co. 


Gas Chromatography: Perkin-Elmer Corp. 


Moisture Analyzers: Consolidated Electrody- 
namics Corp. 


Analyzers: Beckman Instruments, Inc. 


Mfrs.’ Representatives: W. H. Furry, Foxboro; 
John Quirk, Robertshaw-Fulton Controls; Ray 
Dommin, Swartwout Div.; . A. Harrison, 
The Hays Corp.; Dale Kister, Waugh Engineer- 
ing; L. A. Haines, Mason-Neilan; Harry Nadin, 
Minneapolis-Honeywell; N. S. Waner, Halli- 
kainen Instruments; N. P. Scallon, Fisher 
Governor; H. J. Maier, Perkin-Elmer; Andrew 
Gurra, Jr., General Kinetics and David Fraade, 
Consolidated Electrodynamics Corp. 


Other manufacturers participating in the clinic 
include Taylor Instrument Cos., Moore Prod- 
ucts, Greenbrier Instruments, Fischer & Porter, 
Bailey Meter Co. and General Kinetics. 
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EXHIBITORS 


ABRAMS INSTRUMENT CORP. 456 
Instrumentation Sales, Inc. 
ADAGE, INC. 127 
ADAMS G WESTLAKE CO. 933 
AERO SERVICE CORP. 809 
AIRBORNE INSTRUMENTS LABS. 501 
AiRESEARCH, Garrett Corporation 233 
AIRPAX ELECTRONICS, INC. 92 


Seminole Div 
Cambridge Div 


Deeco Div 

ALLEGANY INSTRUMENT CO. 658 
Div. of Textron Electronics 

ALNOR INSTRUMENT CO. 940 


Div. Ilinois Testing Labs., Inc. 
Pacific Combustion Engineering Co. 


AMERICAN BRAKE SHOE CO. 1045 
Dynisco Division 

AMERICAN CYSTOSCOPE MAKERS INC. 340 

AMERICAN MACHINE G METALS INC. 854 
U. S$. Gauge Division 

AMERICAN OPTICAL CO. 323 
Instrument Division 

AMERICAN-STANDARD CONTROLS DIV. 834 


Rochester Instrument Plant 
Industrial Marketing Associates 

AMERICAN SYSTEMS INC. 149 
Schlumberger Well Surveying Corp. 

AMERICAN TELEPHONE G TELEGRAPH CO. 145 
Pacific Telephone G Telegraph Co. 


AMPEX INSTRUMENTATION PROD. CO. 561 
ANADEX INSTRUMENTS, INC. 104 
ANALYTIC SYSTEMS CO. 423 
ANDERSON, GREENWOOD G CO. 1047 
ANNIN COMPANY 1044 
ASSEMBLY PRODUCTS, INC. 554 
ASSOCIATED RESEARCH, INC. 508 
ASTRO RESEARCH 758 
ATKINS TECHNICAL 758 
ATKOMATIC VALVE CO., INC. 508 
ATLAS PRECISION PRODUCTS CO. 501 
ATOMIC ENERGY OF CANADA LTD 339 
Canada, Dept. of Trade G Commerce 
AUTOLITE 761 
Electric Autolite 
AUTOMATIC ELECTRIC SALES CORP. 196 
AUTOMATIC SWITCH CO. 802 
AUTOMATIC TIMING G CONTROLS, INC. 914 
AUTOMATION, Penton Publishing Co. 103 
AUTOMATION PRODUCTS INC. 655 
Barton Sales Co. 
B G F INSTRUMENTS INC. 322 
BAILEY METER CO. 428 
BALDWIN-LIMA-HAMILTON CORP. 310 
E G | Division 
High Temperature Instrument Corp. 
BARBER-COLMAN CO. 520 
Wheelco Instruments Div. 
BARKSDALE VALVES 89 
BARNES ENGINEERING CO. 819 
BARTON INSTRUMENT CORP. 653 
BARTON SALES CO. 655 
Automation Products 
C-Mar Instrument Corp. 
Hankison Corp. 
W. A. Kates 
Stratos Ind. Products 
BECKMAN INSTRUMENTS INC. 734 
Scientific G Process Inst. Div. 
BEL-ART PRODUCTS 758 
BELL AEROSYSTEMS CO. STA 
BENDIX CORPORATION 159 


Bendix Computer Division 
Bendix Pacific Division 
BENRUS WATCH CO. 90 
Independent Division 
PIC Design Corp. 
BETTIS CORPORATION 1047 
J. BISHOP G CO. PLATINUM WORKS 85 
BLACK, SIVALLS G BRYSON, INC. 1036 
United Engineers 
BLAIR-MARTIN CO., INC. 1047 
Anderson, Greenwood & Co. 
Bettis Corporation 
Goldsmith Eng. G Chem. Co. 
Jaeco Pump Co. 
Mid-west Instruments 
Mission Valve G Pump Co. 
Norris, W. C. Division of Dover Corporation 
Okadee Company 
PresSure Products Co. 
BLUE M ELECTRIC CO. 
Blue M Engineering Co. 
BORG-WARNER CONTROLS utes 
Div. Borg-Warner Corp. 


BOURNS, INC 157 
Instrument Division 
Trimpot Division 
BRENNER-FIEDLER G ASSOCIATES, INC 508 
Associated Research Inc. 
Atkomatic Valve Co. Inc. 
Columbia Electric Mfg. Co 
Gast Manufacturing Corp. 
General Meters Inc. 
Humphrey Products 
Neucleonic Corp. of America 
BRISTOL COMPANY 814 
Data Master Corp. 
Helicoid Gage Division 
BROOKS INSTRUMENT CO., INC. 612 
BUCHANAN ELECTRICAL PRODUCTS CORP. 919 
BUDGET RENT-A-CAR Lobby 
BUFFALO METER CO., INC. 840 
Industrial Marketing Associates 
BURGESS BATTERY CO. 951 
Div. Servel Inc. 
BURLING INSTRUMENT CO. 948 
Charles Meriam Co. 
BURROUGHS CORP. 222 
Electronic Tube Division 
C-MAR INSTRUMENT CORP. 655 
CAJON MACHINE CO. 654 
W. D. Wilson Co. 
CANADA, DEPT. OF TRADE G COMMERCE 339 
Atomic Energy of Canada Limited 
Canadian Applied Research Limited 
Canadian Arsenals Limited 
Canadian Marconi Company 
Canadian Patents G Development Ltd 
Canadian Westinghouse Co. Ltd. 
Computing Devices of Canada Ltd. 
E. J. Sharpe Instruments of Canada Ltd 
Fischer Bearings Manufacturing Ltd. 
George Kelk Limited 
McPhar-Roberts Limited 
National Semiconductors Ltd. 
Needco Cooling Semiconductors Ltd. 
Oki and Willadsen Ltd. 
Sirco Products Limited 
Nuclear Enterprises Limited 
Sperry Gyroscope Co. of Canada Ltd. 
Timewell Automation Ltd. 
CANADIAN APPLIED RESEARCH LTD 339 
Canada, Dept. of Trade G Commerce 
CANADIAN ARSENALS LIMITED 339 
Canada, Dept. of Trade G Commerce 
CANADIAN MARCONI COMPANY 339 
Canada, Dent. of Trade G Commerce 
CANADIAN PATENTS G DEVELOPMENT LTD. 339 
Canada, Deot. of Trade G Commerce 
CANADIAN WESTINGHOUSE CO. LTD 339 
Canada Dent. of Trade G Commerce 
CHEMIQUIP CO. 1037 
CINCINNATI SUB-ZERO PRODUCTS 758 
CIRCLE SEAL PRODUCTS CO., INC. 158 
COHU ELECTRONICS, INC. 454 
Kin Tel Division 
COLEMAN ELECTRONICS, INC. 943 
COLUMBIA ELECTRIC MFG. CO. 508 
COMMUNICATIONS G DATA PROCESSING 
OPERATION 719 
Raytheon Company 
COMMUNICATIONS CONTROL CORP. 99B 
COMPUTER ENGINEERING ASSOC. 501 
COMPUTER SYSTEMS, INC. 80 
COMPUTING DEVICES OF CANADA LTD 339 
Canada, Depot. of Trade G Commerce 
CONAX CORPORATION 176 
CONOFLOW CORPORATION 547 
CONSOLIDATED ELECTRODYNAMICS CORP. 647 
Data Processing Division 
CONSOLIDATED SYSTEMS CORP. 1043 
CONTINENTAL EQUIPMENT CO. 534 
Fisher Governor 
CONTROL ENGINEERING 813 
McGraw-Hill Publishing Co. 
CONTROL INDICATING CORP. 909 
CONTROL PRODUCTS, INC. S9A 
COOK ELECTRIC CO. 98 
Data-stor Division 
Diaphlex Division 
COX INSTRUMENTS DIVISION 453 
George L. Nankervis Co. 
CRAMER DIVISION 524 
Giannini Controis Corp. 
CRANE COMPANY 414 
Swartwout Division 
CRAWFORD, C. B. COMPANY 948 
Charles Meriam Co. 
CRAWFORD FITTING CO. 654 
W. D. Wilson Company 
CRESTMONT ELECTRONICS 501 
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CRYOGENICS CORP 1128 
Dia-Plug Valve 

CURT'SS-WRIGHT CORP 934 
Abrams Instrument Co. 
Princeton Division 





DAHL, GEORGE W. CO., INC 657 

DANIEL ORIFICE FITTING CO. 227 

DATA-MASTER CORP. 814 
The Bristol Company 

DATA SENSORS, INC. 912 

DATA-STOR DIVISION 98 
Cook Electric Company 

DATEX CORPORATION 908 

DAVIS INSTRUMENTS 511 
Div. Davis Engi ing Equipment 

DAWN ASSOCIATES, INC. 1055 


OPW Jordan Corp. 
OPW Corporation 
DAYSTROM, INC 614 
Weston Instruments Division 
Control Systems Division 


DECKER CORPORATION 91 
Western Division 

DEKORON PRODUCTS DIV. 839 
Samuel Moore G Co 

DELTA DESIGN, INC. 123 

DEVAR SYSTEMS INC. 82 


General Kinetics Corp. 


DEVRY TECHNICAL INSTITUTE 116A 
DeZURIK CORPORATION 309 
DIAMOND CHAIN COMPANY, INC 186 
DI/AN CONTROLS, INC 501 
DIAPHLEX DIVISION 98 
Cook Electric Co. 
DIA-PLUG VALVE 112B 
Cryogenics Corporation 
DIGITRONICS CORPORATION 100 
DILLON, W. C. & CO., INC. 147 
DUNCAN ELECTRIC CO., INC 95 
Technique Associates 
DURANT MANUFACTURING CO. 853 
DYMEC 87 
Division Hewlett-Packard Co 
DYNA SALES COMPANY 100 
Digithonics Corporation 
Dynapar Corp. 
Magnavox Research Laboratories 
Photron Instrument Corp. 
Servo Development Corp. 
Westinghouse Electric Corp. (Instrument 
Dept.) 
DYNAMIC GEAR CO., INC. 217 
DYNAMICS RESEARCH CORP. 1168 
DYNAPAR CORPORATION 100 
DYNISCO 1045 
Div. American Brake Shoe Co. 
EAGLE SIGNAL COMPANY 744 
EDISON, THOMAS A. INDUSTRIES 743 
Instrument Division 
Industrial Marketing Associates 
ELECTRIC AUTOLITE CO. 761 
Autolite 
Marshalltown Mfg. Co. 
Tagliabue 
ELECTRO INSTRUMENTS, INC. 409 
ELECTRO-MEC DIV. of WALTHAM 501 
ELECTRO PRODUCTS LABS., INC. 120 
ELECTRO SCIENTIFIC IND., INC. 83 
ELECTRONIC ASSOCIATES, INC. 562 
ELECTRONIC PROCESSES CORP. 174 
ELIN DIVISION 180 
International Electronic Res. Corp. 
EMCEE ELECTRONICS CORP. 130A 
ENCYCLOPEDIA AMERICANA 129 
ENCYCLOPAEDIA BRITANNICA 922 
ENGELHARD INDUSTRIES, INC. 224 
Industrial Equipment Division 
Gas Equipment Section 
ENGINEERED ELECTRONICS CO. 46) 
EPIC, INC. 924 
EQUIPMENT G MATERIALS REPORTER 118 
ERIE PACIFIC DIVISION 601 


Erie Resistor Corporation 
ESTERLINE ANGUS INSTRUMENT CO., INC. 504 


EXCELLON INDUSTRIES 458 
Instrumentation Sales Inc. 

F G M SCIENTIFIC CORP. 15 

FAIRCHILD CONTROLS CORP. 1308 

FARRIS ENGINEERING CORP. 558 


Farris Flexible Valve Corp. 

Farris Combustion Controls 
FERRANTI ELECTRIC, INC. 557 
FISCHER G PORTER CO. 528 
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> exhibitors 


FISCHER BEARINGS MANUFACTURING LTD. 339 


Canada, Dept. of Trade G Commerce 
FISHER GOVERNOR CO. 
Continental Equipment Co. 
FOSTER ENGINEERING DIVISION 
General Controls Co. 
FOUNDRY, Penton Publishing Co 
FOXBORO COMPANY 
FREDERICKS COMPANY 
Charles Meriam Company 
H. FREEMAN COMPANY 
ASTRO Research 
Bel Art Products 
Atkins Technical 
Cincinnati Sub Zero Products 
Pyrometer Instrument Co 
Sol-U-Sac 
Temperature Measurement Society 
FRIDEN, INC. 
GAP INSTRUMENT CORP 
GARRETT CORPORATION 
AiResearch 
GAST MANUFACTURING CORP 
GEMS COMPANY, INC. 
GENERAL CONTROLS CO 
Automation Controls Div 
Foster Engineering Div 
Hammel-Dahl Division 
industrial Controls Div 
Tork-Master Division 
Trimount Instrument Div 
GENERAL ELECTRIC CO 
Instrument Department 
Specialty Control Dept 
Process Computer Section 
GENERAL METERS, INC 
Brenner-Fiedler G Associates 
GENERAL PRECISION, INC. 
Librascope Division 
GENISCO, INC. 
Genistron, Inc. 
GENISTRON, INC. 
Genisco, Inc. 
GIANNINI CONTROLS CORP 
Cramer Division 
GOLDSMITH ENG. G CHEM. CO 
Blair-Martin Co., Inc. 
GORDON, CLAUD S., CO 
GRAPHIC CONTROLS CORP 
Technical Sales Corp. 
GRAY INSTRUMENT CO. 
GREENBRIER INSTRUMENTS, INC 
HALLIKAINEN INSTRUMENTS 
HAMMEL-DAHL DIVISION 
General Controls Co. 
HANKISON CORPORATION 
Barton Sales Company 
HANSEN MANUFACTURING CO., INC 
HATHAWAY 
Denver Division 
HAYS CORPORATION 
Industrial Marketing Associates 
HEITZ, KARL INC 
HELICOID GAGE DIVISION 
American Chain G Cable Co. Inc 
The Bristol Company 
HEWLETT-PACKARD CO. 
Dymec Division 


HIGH TEMPERATURE INSTRUMENTS CORP. 


Baldwin-Lima-Hamilton Corp 
HOKE INC 
HOLTZER-CABOT MOTOR DIVISION 
National Pneumatic Co 
HOOVER COMPANY 
HUGHES AIRCRAFT CO 
HUMPHREY PRODUCTS 
HYTECH CORPORATION 
1. D. PRECISION COMPONENTS CORP 
1. D. WATCH CASE CO., INC 
1. D. Precision Components Corp 
ILLINOIS TESTING LABS. INC 
Alnor Instrument Company 
IMPERIAL-EASTMAN CORPORATION 
INDUSTRIAL INSTRUMENT CORP 
INDUSTRIAL INSTRUMENTS INC 
G. H. Vaughan Company 
INDUSTRIAL MARKETING ASSOCIATES 
American-Standard Controls 
Buffalo Meter Co., Inc 
Thomas A. Edison Industries 
Hays Corporation 
Magnetrol, Inc 
Photomation, Inc 
INDUSTRIAL NUCLEONICS CORP. 


INDUSTRIAL PYROMETER G SUPPLY CO. 


INFORMATION SYSTEMS, INC. 
Panellit Division 
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INSTRUMENTATION SALES INC. 
Abrams Instrument Co. 
Excellon Industries 
Seegers Instrument Co. 
Servonic Instruments Inc. 

INSTRUMENTS PUBLISHING CO. 

INTERNATIONAL BUSINESS 
MACHINES CORP. 

INTER’L. ELECTRONIC RESEARCH COR?. 
Elin Division 

JAECO PUMP COMPANY 
Blair-Martin Co., Inc. 

JERGUSON GAGE G&G VALVE CO 

JOHNSON-WILLIAMS, INC. 

KANTHAL CORPORATION 

KATES, W. A. COMPANY 
Barton Sales Co. 

KEINATH INSTRUMENT CO. 


KELK, GEORGE LIMITED 
Canada, Dent. of Trade G Commerce 
KEMP, C. M. MANUFACTURING CO. 
KENNEDY COMPANY 
KIELEY G MUELLER, INC. 
KIN TEL 
Div. Cohu E‘ectronics, Inc. 
KISTLER INSTRUMENT CORP 
KULITE-BYTREX CORP. 
LANDIS G GYR, INC. 
LARSON INSTRUMENT CO. 
LEAR, INCORPORATED 
Electro-Mechanical Division 
LEEDS G NORTHRUP COMPANY 
LIBRASCOPE DIVISION 
General Precision Inc. 
LITTON INDUSTRIES, INC. 
Westrex Corporation 
LOE ENGINEERING CO. 
LUDLOW PAPERS, Div. of Ludlow Corp. 


MACHINE DESIGN, Penton Publishing Co. 


MAGNAVOX RESEARCH LABORATORIES 
MAGNETIC INSTRUMENTS CO. 
MAGNETROL INC. 

Industrial Marketing Associates 
MANNING, MAXWELL G MOORE, INC. 
MARKAL COMPANY 
MARSHALLTOWN MFG. CO. 

Electric Autolite 
MARTIN ENGINEERING CO. 
MARTIN-DECKER CORPORATION 
MASON-NEILAN 
McGRAW-HILL PUBLISHING CO. 

Control Engineering 
McPHAR-ROBERTS LIMITED 

Canada, Dept. of Trade G Commerce 
MECHTRONICS CORP. 

MERIAM, CHARLES CO 

Burling Instrument Co 

C. B. Crawford Co. 

Fredericks Company 

Meriam Instrument Co. 

MERIAM INSTRUMENT CO. 
METALPHOTO CORPORATION 
METTLER INSTRUMENT CORP. 
MICRODOT INC. 

MICRO SYSTEMS, INC. 
MIDWEST INSTRUMENT CO. 
MILTON ROY COMPANY 

MINE SAFETY APPLIANCES CO. 
MINNEAPOLIS-HONEYWELL REG. CO. 
MISSION VALVE G PUMP CO. 
MITSUI G COMPANY LTD. 

Tokyo Shibaura Electric Co. Ltd. 
MNEMOTRON CORPORATION 
MOISTURE REGISTER COMPANY 
MONROE CALCULATING MACHINE 

co., INC. 

MOORE, SAMUEL G CO. 

Dekoron Products Div. 
MOORE PRODUCTS CO. 

Moore Instrument Co., Ltd. 
MOSELEY, F. L. COMPANY 
MULLINS MANUFACTURING CO., INC 
NANKERVIS, GEORGE L. CO. 

Cox Instruments Division 
NANMAC CORPORATION 
NATIONAL BUREAU OF STANDARDS 
NATIONAL PNEUMATIC CO., INC. 

Holtzer Cabot Motor Div. 

NAT.ONAL SEMICONDUCTORS LTD. 

Canada, Dept. of Trade G Commerce 
NATIONAL WELDING EQUIP. CO. 


NEEDCO COOLING SEMICONDUCTORS LTD 


Canada. Dept. of Trade G Commerce 
NEUCLEONIC CORP. OF AMERICA 
NEW EQUIPMENT DIGEST 

Penton Publishing Co. 

NON-LINEAR SYSTEMS, INC. 
NORRIS, W. C. DIVISION OF 

Dover Corporation 

B air-Martin Co., Inc. 
NUCLEAR-CHICAGO CORP. 

NUCLEAR ENTERPRISES LIMITED 

Canada, Dept. of Trade G Commerce 


NUCLEAR PRODUCTS CO. 
W. D. Wilson Co. 
OPW CORPORATION 
Dawn Associates 
OPW JORP AN CORPORATION 
OFFNER E.ECTRONICS 
OPTROM CORPORATION 
OKADEE COMPANY 
Blair-Martin Co., Inc. 
OK! AND WILLADSEN LTD. 
Canada, Dept. of Trade G Commerce 
P-W INDUSTRIES, INC. 
PACE ENGINEERING CO. 


PACIFIC COMBUSTION ENGINEERING CO. 


Alnor Instrument Co. 
PACIFIC TELEPHONE G TELEGRAPH CO. 
American Telephone G Telegraph Co. 
PANDUIT CORPORATION 
PANELLIT 
Information Systems Inc. 
Panellit Service Corp. 
PARKER FITTINGS G HOSE DIVISION 
Parker-Hannifin Corporation 
PENN METER COMPANY 
PENTON PUBLISHING CO. 
Automation 
Foundry 
Machine Design 
New Equipment Digest 
Steel 
PERKIN ELECTRONICS CORP. 
PERKIN-ELMER CORPORATION 
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PERLMUTH ELECTRONIC INSTRUMENTATION 94 


PERMUTIT CO. 
Ranarex Department 
PHOTOMATION, INC. 
Industrial Marketing Associates 
PHOTO RESEARCH CORP. 
Photo-Metric Research Corp. 
PHOTRON INSTRUMENT CORP. 
PIC DESIGN CORPORATION 
Independent Div. Benrus Watch Co. 
PLENUM PRESS, INC. 
PLUG-IN INSTRUMENTS, INC. 
POTTER AERONAUTICAL CORP. 
Potter Pacific Corp. 
PRECISION SCIENTIFIC DEV. CO. 
PRESIN COMPANY, INC. 
PRESSURE PRODUCTS CO. 
Blair-Martin Co., Inc 
PYROMETER INSTRUMENT CO. 
RAYTHEON COMPANY 
Communications G Data Processing 
Operation 
RESEARCH CONTROLS, INC. 
RHEEM ELECTRONICS 
Div. Rheem Manufacturing Co. 
RIDGEFIELD INSTRUMENT GROUP. 
Schlumberger Well Surveying Corp. 
ROBERTSHAW-FULTON CONTROLS CO. 
Aeronautical G Instrument Div. 
Fulton Sylphon Div. 
RONAN PANEL CO. 
Ronan Products Co. 
RONAN PRODUCTS CO. 
Ronan Panel Co. 
ROSEMOUNT ENGINEERING CO. 
RUSKA INSTRUMENT CORP. 
SCAM INSTRUMENT CORP. 
SCANLON, JAMES F. 


SCHLUMBERGER WELL SURVEYING CORP. 


American Systems Inc. 
Ridgefield Instrument Group 
SCHUTTE G KOERTING CO. 
Instrument Div. 
SECURITY VALVE CO. 
SEEGERS INSTRUMENT CO. 
instrumentation Sales Inc. 
SERVEL, INC. 
Burgess Battery Company 
SERVO DEVELOPMENT CORP. 
SERVONIC INSTRUMENTS 
Instrumentation Sales Inc. 
SHARPE, E. J., INSTRUMENTS 
OF CANADA LTD. 
Canada, Dept. of Trade G Commerce 
SIRCO PRODUCTS LIMITED 
Canada, Dent. of Trade G Commerce 
SKINNER ELECTRIC VALVE DIV. 
SOL-U-SAC 
SOROBAN ENGINEERING, INC. 


SPERRY GYROSCOPE CO. OF CANADA LTD 


Canada, Dept. of Trade G Commerce 
STATHAM INSTRUMENTS, INC. 
STEEL, Penton Publishing Co. 
STEVENS-ARNOLD, INC. 

STICHT, HERMAN H. CO., INC. 
STRAHMAN VALVES, INC. 
STRATOS INDUSTRIAL PRODUCTS 

Barton Sales Company 
SUPERIOR ELECTRIC CO. 
SWARTWOUT DIVISION 

Crane Company 
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TRW COMPUTERS COMPANY 

Div. Thompson Ramo Wooldridge Inc. 
TAGLIABUE 

Div. Marshalltown Mfg. Co. 

Electric Autolite 
TAYLOR INSTRUMENT COMPANIES 

Taylor-Emmett Controls, Inc. 
TECHNIBILT CORPORATION 
TECHNICAL OIL TOOL CORP. 
TECHNICAL PRODUCTS CO. 
TECHNICAL SALES CORP. 
TECHNIQUE ASSOCIATES 

Div. of Duncan Electric Co. Inc. 
TEKTRONIX, INC. 

TEMPERATURE MEASUREMENT SOCIETY 

L. H. Freeman Company 
TEMPIL CORPORATION 
TEMPTRON, INC. 

TEXAS INSTRUMENTS, INC. 

Geosciences G Instrumentation Div. 
TEXAS INSTRUMENTS, INC. 

Semiconductor-Components Div. 
TEXTRON ELECTRONICS 

Allegany Instrument Co. 
TIMEWELL AUTOMATION LTD. 

Canada, Dept. of Trade G Commerce 
THOMPSON RAMO WOOLDRIDGE INC. 

TRW Computers Company 
TOKYO SHIBAURA ELECTRIC CO. LTD. 

Mitsui G Company Limited 
TORK-MASTER DIVISION 

General Controls Co. 
TRANS-SONICS, INC. 

Trans-Sonics Pacific 
TRIMOUNT INSTRUMENT DIVISION 

General Controls Co 
TRIMPOT DIVISION 

Bourns, Inc 
UGC INSTRUMENTS 

Div. of United Gas Corporation 
UNIFORM TUBES, INC 
UNILECTRON, INC 
UNITED Al’ LINES 
UNITED £) sitNEERS 

Black, sivalis G Bryson 
UNITED GAS CORPORATION 

UGC Instruments 
U. S. DEPT. OF DEFENSE 
UNITED STATES GAUGE DIV. 

American Machine G Metals, Inc 
VALCOR ENGINEERING CORP. 
VAREC, INC. 

(Formerly Vapor Recovery Systems Co.) 
VARIAN ASSOCIATES 

Instrument Div 
VAUGHAN, G. H. CO. 

Industrial Instruments, Inc. 
VECTROL ENGINEERING, INC. 
VICTOR ADDING MACHINE CO 
VIDEO INSTRUMENTS CO., INC 
WALLACE G TIERNAN INC. 
WARNER ELECTRIC BRAKE G CLUTCH CO. 
WARREN ENGINEERING CO 
WATERS ASSOCIATES 
WAUGH ENGINEERING DIV 

The Foxboro Co 
WAVE PARTICLE 
WAYNE-GEORGE CORP 
WESREP CORPORATION 
WEST INSTRUMENT CORPORATION 
WESTERN DEVICES, INC. 
WESTINGHOUSE ELECTRIC CORP 

Instrument Dept 
WESTON INSTRUMENTS DIV 

Daystrom, Inc. 

WESTREX CORPORATION 

Litton Industries 
WESTRONICS, INC. 

WHEELCO INSTRUMENTS DIV. 

Barber-Colman 
WHITEY RESEARCH TOOL CO. 

W. D. Wilson Co 
WILSON, W. D. CO. 

Cajon Machine Co. 

Crawford Fitting Co. 

Nuclear Products Co. 

Whitey Research Tool Co. 
WRIGHT ENGINEERING CO 

Airborne Instrument Labs 

Atlas Precision Products Co. 

Computer Engr. Associates 

Crestmont Electronics 

Di/An Controls, Inc. 

Electro-Mec Div. (Waltham Precision 

Instrument Co.) 
Electro Pack Div. of Santa Anita 
Engr. Co. 

F A E Instrument Corp. 

Gap Instrument Corp. 

Magnetic Instrument Co. 

Wave-Particle 

Wayne-George Corp. 
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RAMBLINGS ON 
INSTRUMENTATION 


Va-a-room! 
(An explosive case history) 


In an effort to inject a documentary 
note into our advertising, we are asking 
our field force to send us good, solid 
case histories of some of our new prod- 
ucts in use. The first to respond was 
good old Melvin, our lovable represent- 
ative in the southeastern Northwest 
territory. (Or is it the other way 
around? . . . we never can remember.) 
Anyway, here is the transcript of his 
tape recorded, on-the-spot interview 
with Potherington P. Potts, president 
of the Little David Dynamite Compa- 
ny of Bad Guess, Idaho, one of many 
industrial giants we serve. 

“Mr. Potts, I’m here to get the 
straight performance facts about your 
new Hays 632C Low Range Oxygen 
Analyzer. Now first, why did you buy a 
beautiful, sophisticated instrument like 
this in the first place? Was it because 
of its fully transistorized circuitry?” 

“Naw” 

‘Because it has printed circuits with 
plug-in, pull-out interchangeable range 
cards for easy-as-pie servicing?” 

“Naw” 

“Because it is unaffected by hydro- 
gen and other common components of 
the carrier gas?”’ 

“Naw” 

“Come on now, Mr. Potts, why did 
you buy the Hays Low Range Oxygen 
Analyzer?” 

“To tell the truth, I figured that nice 
pearly gray finish would go real well 
with the walls in the plant. Got any 
more dumb questions, boy?”’ 

“Er, yes, | mean no. I mean... tell 
me, Mr. Potts, what is this big barny 
room we’re in now?” 

“This is Final Assembly, son. The 
dynamite comes in on that conveyor 
belt there and these men stuff it into 
sticks, slap in a fuse and there you are.”’ 

“Mr. Potts, I can’t refrain from com- 
menting on the fact that all these men 
stuffing dynamite are smoking like 
crazy. Isn’t tht a mite... er, unusual? 
I mean in a dynamite factory yet!” 

“Son, don’t you know this low range 
O, Analyzer is explosion-proof?”’ 

“Well of course, but...” 

“Son, until we got that analyzer the 
boys had to sneak outside for a smoke. 
The loss in production was fantastic. 

7? 


Fantastic, I say! 


THE HAYS CORPORATION 


NEW EXPLOSION-PROOF LOW RANGE 
Oxygen Analyzer 632C 





BEFORE AFTER 


“Vou, Webcas” 

“Why, I figure that just by saving us 
the time lost in smoke breaks, the Hays 
Low Range O, Analyzer will pay for it- 
self in 179 years! Think of that, son.” 

“Mr. Potts, I don’t think you quite 
understood about the explosion-proof 
bit. You see...” 

“Son, you talk too much. Buying that 
explosion-proof low range O, analyzer 
was the smartest thing I’ve done for 
this company. Here, boy, havea cigar.” 

“ees 

“Son, with 0-1 to 0-3% standard 
range with 0-10% cvarse setting avail- 
able for process startups, the Hays Low 
Range Oxygen Analyzer is. . . here, let 
me give you a light, boy.” 

a ay 

“You were saying, boy?” 

“Mr. Potts, even though your new 
analyzer is explosion-proof I don’t 
think I’d throw that match over .. .”’ 

That, unfortunately, is the end of the 
tape. We will dutifully report any fur- 
ther documentary details on this inter- 
esting case history as they are received. 
Meanwhile may we suggest that you 
send for our little treatise numbered 
B632C which gives further information 
on this advanced instrument. And, 
which, we hope will clear up any pos- 
sible misunderstanding of what we 
mean by “‘explosion-proof.’’ Guess you 
just can’t take anything for granted. 

We may have an opening for a man 
in our southeastern Northerwest terri- 
tory. Check if interested.) 


TAS pe 


President 


MICHIGAN CITY, INDIANA 


CIRCLE NO. 57 ON PACE 174 
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Consolidated Water Power & Paper Company, 
the world’s largest specialist in enamel printing papers, reports: 


eeeeeeeeeeeeeeeee 
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There are many reasons for this enthusiastic tion from 4% or more to %4% or less —a sub- 
acceptance of Curtiss-Wright AQUATEL at stantial 82% reduction. 

Consolidated. Foremost is the phenomenal speed 
in reading moisture content and the quick re- 
corder indication of moisture change while 


Elimination of “‘wet streaks” not only improves 
gloss uniformity and reduces blackening on super 
scanning the entire web width—an exclusive calender but also yields a stronger sheet — 
feature of AQUATEL. High accuracy detects  teatly reducing costly breaks. These are impera- 
and shows moisture change as low as 0.2%. A tive qualities in the paper used on high speed 
continuous graphic analysis provides an un- presses of leading national magazines. 


mistakable guide for corrective action. : F 

Bulletins and services of our field engineers 

In conjunction with Beloit Iron Works’ new are available to show how Curtiss-Wright 

‘Air Cap” air hood moisture profile corrector, AQUATEL can benefit your profit picture. Phone 
AQUATEL reduces edge to center moisture varia- SWinburne 9-0500 or write. 


Princeton Division Cu RT ; Ss 7) W Ri G HT Princeton, New Jersey 


CORPORATION 
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> EXHIBITORS’ NEW PRODUCTS 


At the ISA Los Angeles Show, Sept. 11-15, 1961 








So ink! 


Two Moving Parts 


Inkless event recorder can operate for 
more than 50 days without changing 
charts Using long-lasting electrically 
heated stainless steel styli, it writes 10 o1 
20 channels of “yes-no” data on special 
paper. Esterline Angus. Booth 504 
CIRCLE NO. 301 ON PAGE 174 


Reads Temperature 


Portable potentiometers, for single or 
double ranges, read directly in degrees in 
any of 15 temperature ranges. Compact 
unit measures 7” x 6” x 5”; weighs only 
{'2 Ibs; can be used for any standard thet 
mocouples. Leeds & Northrup Co. Booth 
620. 

CIRCLE NO. 302 ON PAGE 174 


Flareless Fitting 


Flareless grip fitting, especially suitable 
for copper, aluminum, or plastic instru 
ment lines, has a new snap-in ferrule. It 
can be pushed in and out with the fingers, 
but it will not drop out and become lost 
Parker-Hannifin Corp. Booth 412. 

CIRCLE NO. 3083 ON PAGE 174 


Meters Liquids 


Consisting of a liquid-measuring meter 
and a register, this instrument provides 
automatically repeating deliveries of a pre- 
set quantity of liquid. Quantity is change 
able, and any of 500 different liquids can 
be metered. Buffalo Meter Co. Booth 840 


CIRCLE NO. 304 ON PAGE 174 


Blends Components 


Designed for use with turbine flow- 
meters, this unit will ratio input signals 
(electrical pulse train) of digital nature 
so as to blend any number of component 
streams into a quality end product. Potter 
Aeronautical. Booth 611. 

CIRCLE NO. 305 ON PAGE 174 


Generates HP Curves 


Versatile torque-speed dynamometer, 
available for ranges from 0 to 8 in-ozs 
through 0 to 50 in-Ibs at speeds to 20,000 
rpm, can generate horsepower curves fo 
entire families of servomotors and frac 
tional hp motors. B & F Instruments, Inc 
Booth 322. 


CIRCLE NO. 306 ON PAGE 174 


New, packless, direct-acting, normally 
closed miniature 2-way solenoid valve has 
only 2 operating parts. Moving parts are 
readily accessible without removing valve 
body from pipeline. Automatic Switch Co 
Booth 802 

CIRCLE NO. 307 ON PAGE 174 


Gas Density Cell 


Particularly valuable to gas and chemi 
cal industries, this gas density cell pro 
vides continuous precise measurement in 
=/ft Producing a differential propor 
tional to density, it can be combined with 
another element to determine mass flow 
Foxboro. Booth 728 


CIRCLE NO. 308 ON PAGE 174 


Multiplex Orifice 


This remotely controlled multiplex ori 
fice fitting has five plates located in a cir 
cular carrier. On signal, the device will 
switch to the next larger or next smallet 
size. Range is approx. 150:1. Daniel Ori 
fice Fitting Co. Booth 227 

CIRCLE NO. 309 ON PAGE 174 


Highly Versatile 


Offering the widest range of applica 
tions for any single pneumatic transmitter 
made, this unit offers differential pressure 
spans from 0-8” H,O to 0-400 psi, and safe 
working pressures rated to 10,000 psi 
Barton Instrument Corp. Booth 653 

CIRCLE NO. 310 ON PAGE 174 


“Y"’-Body Throttling 


“Y”-style split-body valves, with actu 
ator at a 45° angle to pipeline, sets new 
standards for control valve C, per nominal 
pipe size. This marks the first time throt- 
tling control is offered for a “Y"-body 
valve. Hammel-Dahl Div. Booth 835 

CIRCLE NO. 311 ON PAGE 174 


Taut-Band Suspension 


These portable a-c and d-c ammeters 
and voltmeters feature taut-band suspen 
sion, frictionless mechanisms; that is, mov 
ing element is suspended between bands 
ot high-strength metal ribbon supported 
on springs at each end. Westinghouse 
Booth 100 

CIRCLE NO. 312 ON PAGE 174 
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One eye sees... 


better than two 


OPTEL HLS-20 Photoelectric Pick-up 


One single package includes lamp, power supply, 
transistor amplifier, and photocell. Light travels out 
and back through one lens on one beam path. Plug 
into line current and you're set up for speed meas- 
urements, linear or rotational, to 100 KC. No more 
alignment problems, no magnetic interference or 
weighting of shafts with gears. HLS-20 works from 
light-dark contrasts or reflecting tapes to produce 
reliable results on your electronic counter. 


Proof? Write to 


Presin Company, inc. 


2014 Broadway, Santa Monica, Calif. 
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...from MARSH | 


Small solenoid valves that 
fill a BIG order 


Designed to meet the need for 
positive-acting tight-seating 
valves for use on wide variety of 
media, including oxygen, hydro- 
gen, acetylene, etc. 





Two Types: 
Conduit type and grommet type. Port 
sizes 1/8” and 1/4” NPT. 


Ten orifice sizes: 
3/64” through 1/4”. 


Wide range of voltages: 
Standard with 115 V. A. C. but also 
available in 12, 24, 208, 230, 460 V. A.C. 


Pressure to 540 psi. 


Small, but with more strength in 
the Marsh manner. Coils never 
overheat. Entire assembly leak 
tight. Remarkably quiet oper- 
ation. Cleanable without breaking 
connections. Used in any position. 
Bodies either brass bar stock or 
18-8 stainless steel. All moving 
parts stainless. Underwriters’ ap- 
proved for use on oxygen and hy- 
drogen and as safety valves. 


Conduit-type Master- 
mite. Grommet-type 
also available. 











Write for new bulletin 

MARSH INSTRUMENT CO., Dept. 56, Skokie, Illinois 
Division of Colorado Oil and Gas Corporation 

Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Ed- 

monton, Alberta, Canada, Houston Branch Plant, 1121 Rothwell 

St., Sect. 15, Houston, Texas. Eastern Seaboard Warehouse: 

Marsh Instrument Company, 1209 Anderson Ave., Fort Lee, N.J. 
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Fuel Economizer 


A new Fuel Economizer, which injects preheated sec- 
ondary air over the furnace or boiler fire, is capable of 
saving up to 25% of heating expense and reducing 
smoke to a practical minimum. Mounting inside any 
furnace or boiler fire door, the unit requires no fuel, 
power, or maintenance. Farris Combustion Controls 
Corp. Booth 558. CIRCLE NO. 313 


Low Head-Loss 


This new low head-loss flow tube effects 
the best attainable economies in metering 
flows. It has unlimited applications, in 
cluding metering of solids-bearing fluids, 
clear fluids, gases, and steam. Penn Mete1 
Co. Booth 121. CIRCLE NO. 314 


Photocell Reader 


Completely transistorized Photocell Reader reads 
punched tape at the rate of 300 characters per second. 
Available as either a desk-top or rack-mounted unit, the 
reader includes output amplifiers for all tape channels. 
It has few moving parts and no contacts to wear out or 
give faulty readings. Rheem Electronics. Booth 160 

CIRCLE NO. 315 ON PAGE 174 


Waveform Translator 


This unique new instrument converts 
high-speed repetitive waveforms displayed 
m an oscilloscope to accurately inked 
graphs with an X-Y recorder, Circuitry 
uses the latest transistor and vacuum tube 
techniques plus a zener diode controlled 
power supply. F. L. Moseley Co. Booth 101 

CIRCLE NO. 316 ON PAGE 174 


Pressure Potentiometer 


Weighing less than 4% ounces and only 2” long, this 
new miniaturized pressure potentiometer will measure 
pressures between the ranges of 0-10 and 0-350 psia, and 
deliver up to 75 volts full scale output without amplifi- 
cation. Trans-Sonics, Inc. Booth 152. CIRCLE NO. 317 


“*Plastic’’ Thermocouples 

By applying a new concept in thermo 
couple design, it is possible to fabricate 
the body from the same material as the 
wall of the test vehicle under study, mak 
ing possible more accurate surface or in- 
wall temperature measurements. ‘These 
thermocouples feature a response time of 
less than 10-millionth of a second. Nanmac 
Corp. Booth 124 CIRCLE NO. 318 


Electric Rotameter 


A new line of completely transistorized electric 
rotameter transmitters is available with any of five 
d-c output signals to match the requirements of most 
existing electric receivers or computers. Schutte & 
Koerting Co. Booth 643. CIRCLE NO. 319 





Why settle for less than a complete pH control package... 


. When you can get all the needed process-proved equip- 
ment — from electrodes to valve drive units — designed and 
manufactured by L&N? Whether you need electric, electro- 
pneumatic or pneumatic control, we take complete responsi- 
bility for the successful operation of your equipment package. 





And to assure you the correct instrumentation, our staff of 
experienced engineers checks all the factors involved in your 
particular control problem... factors such as agitation, flow 
rate and its variations, changes in acidity, retention, detec- 
tion lag, selection of.the control point and the rangeability 
of feeding devices. By analyzing these factors, our engineers 
determine the type of control applicable to your particular 
problem ... whether it involves waste treatment, cooling 
tower water, pH of production agents, or other. 


If you want complete pH control . with a single source of 
responsibility . . . it will pay you to call your nearest L&N 
Field Office, or write 4929 Stenton Ave., Philadelphia 44, Pa 





Ce LEEDS & NORTHRUP Pioneers in Precision 
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NEW NEW NEW NEW NEW NEW NEW NEW NEW 


when it j 
you know the temperature! 


NEW 


THERMOMELT 


TEMPERATURE 
it fe} fey week. s-) 





~ THERMOMELT 


The easy modern way to determine exact working temperatures! 


Just mark or stroke the surface with : 
CTHERMOMELT ... when it reaches the desired s & 
temperature, the mark liquefies. There’s no guess- 

work, no wasted time or material. With Handy 
THERMOMELT is the quick, precise way to Adjustable 
determine heating temperatures. Accurate to Holder 
within +1%. 


A Stik For Every Temperature from 


ALSO AVAILABLE IN aeountertd 


ird-t Veasure apr 
~ 


SEND TODAY for free THERMOMELT 
literature and pellet sample (indicate 
temperature desired). 


MARKAL CO..." "2°". 
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/ ALARM 
®TAMETERS 


SIGNAL ABNORMAL FLOW RATES 


SK Alarm Rotameters accurately measure fluid rate 
of flow—activate a light or alarm device, start or 
stop a pump, motor, control unit in case of abnormal 
flows. They are accurate, economical, dependable. 
Get details in new Bulletin 18A. 


Wide range of temperature 


! 
113° F. to 2000° F AND PELLETS {01 
! 
1 
! 
| 


Made by the Manufacturers of Marka! Paintstik 
Markers and Protective Coatings. 


BOOTH 216 


MAGNETIC 
TYPE 


ELECTRONIC TYPE 


Schutte and Koerting COMPANY 


INSTRUMENT DIVISION 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
EXPORT DEPT.: 1505 Race Street, Philadelphia 2, Pa., U.S.A, 
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Data-Scanning Relay 


Well suited to the rapid sampling of multiple low-level 
transducers such as strain gages and thermocouples, 
this data-scanning relay introduces less than 10 micro- 
volts of extraneous signal into the circuit being com- 
mutated—regardless of impedance level. Magnavox Re- 
search Laboratories. Booth 100. CIRCLE NO. 320 


Data Translator 


A device for use in programmed posi- 
tioning, remote positioning, indexing, and 
indicating applications, is designed to con- 
vert low-level signal pulses or square 
waves into the correct switching sequence 
needed to drive a synchronous motor at 
200 discrete steps per revolution. Speeds 
up to 225 or 400 steps per second are pos 


sible. Superior Electric Co. Booth 303 CIRCLE NO. 321 


Miniature Pneumatic Instruments 


An advanced new line of 4-inch PneumatiK Tel-O-Set 
instrumentation, consists of one- and two-pen indicators 
and recorders (with or without control); controllers; 
and pneumatic relays. Provision is made for automatic- 
manual switching without the need for matching pres- 
sures for control transfer. Minneapolis-Honeywell. 
300th 634. CIRCLE NO. 322 


Servo Gear Boxes 


Precision gear boxes developed for us¢ 
in all servo, computer, and research appli 
cations, are available in light, medium and 
heavy-duty shaft sizes. They offer exact 
ratio combinations ranging from 2:1 to 
625:1, with a maximum backlash of 30 
minutes measured at the output shaft 
PIC Design Corp. Booth 90 NO. 325 


Dead-Weight Gage 


Designed as a master pressure standard for the precise 
generation and measurement of pressures to 40,000 psi, 
this dead-weight gage features non-magnetic, stainless 
steel weights, calibrated to within 0.002% of Class “S” 
standard masses as certified by NBS. Pressure is meas- 
ured over a range of 60-40,000 psi in 1-psi increments. 
Accuracy is 0.01% or better. Ruska Instrument Corp 
Booth 447. CIRCLE NO. 324 


Pressure Cells 


Combining high accuracy, stabilitv, infinite resolution, high 
output, and rugged construction, these general purpose pressure 


*. 


cells were developed for use in such fields as aircraft and missiles 
automotive, process control, and general laboratory work. Bald 
win-Lima-Hamilton Corp. Booth 310 CIRCLE NO. 325 





“IQMATIC ELECTRIC 
WORTHLAKE 1. LING 





TO THE ENGINEER 
who needs the magic of mercury 


AE 
CAN 
Oo 


If you’re stymied by switching problems in 
data processing, automatic control or high- 
speed keying, then consider the unusual 
attributes of AE’s Series V51 mercury- 
wetted contact relay. 

This fleet switcher can be driven at speeds up to 
160 operations per second, completely free from 
contact bounce. It requires no maintenance within 
its life of over a billion transfers. The contacts 
can switch dry circuits or handle loads up to 250 
volt-amperes. Operate and release time is approxi- 
mately 3 milliseconds. 


Contact and armature assemblies of the V51 
are hermetically sealed in a glass capsule 
with a high-pressure hydrogen atmosphere. 
Mercury wetting continuously renews the 
contacts, eliminates wear, erosion, welding 
and sticking. Operating sensitivity is 250 
milliwatts, minimum. 

AE engineers will be glad to aid in applying 
the V51 to your designs. Ask for Circular 
1988 covering full specs on the V51. Write 
the Director, Control Equipment Sales, Auto- 
matic Electric, Northlake, Illinois. 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 
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PACE AC TRANSDUCERS 


A REDE AED Environment- 

_ proof PACE 
magnetic 

% reluctance 

‘ transducers 

~ , assure Shock 
a and Overload 

resistance. 


ABSOLUTE, GAGEAND = A preaeure 
DIFFERENTIAL— RANGES — “rWuctec 
FROM 0.1 TO 10,000 PSI 


is the only 
moving part. 
High Output. 
4% full scale 
accuracy. 


All Stainless 


Gage, Differential 
exposure. 


and Absolute in- 
struments for low 
and medium pres- 
sure measure- 
ments of labora- 
tory accuracy. 
Ranges of +0.1 to 
+1,000 psi. Ac- 
cepts corrosive 


fluids, both sides. 


Accepts gummy, 
dirty and corrosive 
fluids. Easily disas- 
sembled for field 
cleaning. Gage 
and Absolute in- 
struments with 
ranges from 200 to 
10,000 psi. 


Low pressure 
measurements at 
line pressures up 
to 5,000 psi. 
Ranges: +0.1 to 
+2,500 psid. Ac- 
cepts corrosive 


fluids, both sides. 


Miniaturized for 
missile and air- 
craft applications. 
Ranges of +1 to 
+1,000 psi — 
Gage, Differential 
and Absolute. Ac- 
cepts corrosive 
fluids, both sides. 
Weighs only 4!/ 


ounces. 


PACE also builds Thermocouple Reference Junc- 
tions, Telemetering Systems and components. 


PACE engineering company 


13035 Saticoy Street North Hollywood, California 
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Voltmeter-Ohmmeter 


A 5-digit voltmeter-ohmmeter, reported 
to be the world’s fastest multi-purpose in- 
strument in its accuracy class, measures 
voltage with an accuracy of +0.01% of 
reading +1 digit. To facilitate use and 
automatic measuring and data logging 
systems, all control functions can be oper- 
ated remotely. Non-Linear Systems. Booth 105. NO. 326 


Counters 


A small panel-mounted predetermined counter, and a 
surface-mounted counter, both for 110-volt a-c operation 
have been included in company’s line of equipment 
Landis & Gyr., Inc. Booth 911. CIRCLE NO. 327 


Code Converter 


A new code converter makes different 
punch-tape systems compatible. At the 
flick of a switch it reads one code (5-, 
6-, 7-, or 8-channel) and simultaneously 
converts to another at a rate of 1,180 codes 
a minute. Friden, Inc. Booth 954, NO. 328 


Diaphragm Pressure Switch 


Guaranteed accuracy of +0.5%, reduced cost, and 
higher proof pressure are advantages accomplished by 
design innovations in a new line of Barksdale Valves. 
Booth 89. CIRCLE NO. 329 


““Cycolmaster’’ Controller 


A new temperature control line employs 
a patented circuit that achieves precise 
control greater than normal proportional 
control. “On-Off” and “ProportioNull” 
control also are available where economy 
is important and a wider control band is 
allowable. Electronic Processes Corp. 
Booth 174. CIRCLE NO. 330 


Load Cell 


A tension-model load cell can be used with a direct 
readout indicator. An optional Daystrom recorder plugs 
into a jack on indicator panel. W. C. Dillon & Co., Inc. 
Booth 147. CIRCLE NO. 331 


High-Pressure Gage 


rhis dial-type high-pressure gage is de 
signed especially for pneumatic or hydrau 
lic service in a wide range of industrial 
applications up to 10,000 Ibs. It withstands 
excessive cycling and provides exceptional 
accuracy in pressure measurement. Ameri- 


can-Standard, Controls Div. Booth 834 CIRCLE NO. 332 


Continuous Viscosimeter 


A fully automatic, continuous viscosimeter for ac- 
curate and automatic in-process viscosity measurement 
is accurate to +0.3% and responds to viscosity changes 
in 3 minutes or less. Precision Scientific Development 
Co. Booth 608. CIRCLE NO. 333 





A versatile Linear-Log 
Servo-Recorder 

for general 
laboratory 

use 


With exchangeable prisms fo “3 | 2 " 

f . ie SAD mittimiernne 3 - | Sted “ae 
uitraviolet, intrarea trom 2£UU in “i it oa , ; ,: : 

- ee oa ’ Write for Bulletin 1790 

ase eiag : ‘s es i, oe ie 


VlOM lladelal oe Ber. tee 
Abie . 


=T" Teh geh’se) im meve]-1—) 


shim -1,107-02)"'2-0 4 : NEW YORK 10, N.Y 
Sreacwey os : , Also available: Densitometers @ Photometers @ Fluorescence Meters @ pH Meters 
CIRCLE NO. 66 ON PAGE 174 CIRCLE NO. 67 ON PACE 174 


ee Visit Booth 447 


: : ! ‘Se ee had 
DEAD WEIGHT Main Floor 
Gg Petar Ten a ee eRe sages Sa mae ; 


with 


PReESSURe (ese ee 


Je 


Ri: ae Aj eet 
Model No. 5100 3 ; i LOADING 


-~ = g oat. @ Range: to 12,000 psi 
4) . : | 
or |e 


i sf @ Accuracy: 0.04% 
ety > @ Resolution: 0.02% 
es HE @ NBS Traceability 


RUSKA INSTRUMENT 6121 Hillcroft Avenue 
CORPORATION Houston 36, Texas 
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INDUSTRIAL TIMER 
Dual- Crol 
RECYCLING TIMER 





Dual-Trol represents a broad new modular concept 
of automatic timing control far more flexible, re- 
liable, and practical than anything before. 

It is engineered and designed for easy installation 
and interchange of ten different modular timer units 
that can be paired to provide limitless combinations 
of on-off cycles — from 6 seconds to 3 hours. 

Send for the details of this significant new automatic 
timing device for industrial processes. 


lwousrain INDUSTRIAL TIMER CORPORATION 
TYMER 1411 McCarter Highway, Newark 4, N.J. 
‘x Manufactured and sold in Canada by 
Ss Sperry Gyroscope Ottawa Ltd « 3 Hamilton Ave., Otfawa 
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CAMBRIDGE 
“FLIK” 


GALVANOMETER | 








—a sensitive 
galvanometer of 
rapid response 


This instrument is especially suited for work where high 
sensitivity combined with rapid response is required. May 
be used with lamp and scale or photographic recorder. 
Performance data for period time of 0.1 second is shown 
below, but instruments are available for shorter periods 
down to approximately 0.02 second. 





Sensitivit External 
Coil Resistance Periodic time m.m./uA 7. Resistance for 


ohms Seconds 1 meter Critical Damping 





300 01 100 4000 
20 0.1 20 100 




















Send for Bulletin No, E 288 


CAMBRIDGE INSTRUMENT CO., INC. 
1662 Graybar Bldg., 420 Lex. Ave., N. Y. 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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Decade Counter 


This add-and-subtract decade counter, 
designed for modular assembly into com- 
puters, scales, meters, and other control 
instruments, is rated for speeds of 2400 
counts per minute, with instantaneous 
electrical reset back to zero, or to any pre- 
selected number. Durant Manufacturing 


Co. Booth 853. CIRCLE NO. 334 


Vibration Inducer 


A new vibration inducer of very light weight is fitted 
with a replaceable jet for even greater air economy 
than its predecessor. Vibration is generated by a rolling 
ball, driven in an orbit on replaceable raceways of 
hardened high-alloy, precision-ground stee.. Martin En- 
gineering Co. Booth 1035. CIRCLE NO. 335 


Pressure Calibrator 


Pneumatic pressure calibrator was de- 
signed to eliminate expense and delay in 
returning pressure gages and transducers 
for constant laboratory checks and cali- 
bration. It has found wide application in 
the missile industry as a substitute for 
dead-weight testers. Martin-Decker Corp. 
Booth 947. 


CIRCLE NO. 336 ON PAGE 174 


Automated Plotting 


An automated plotting and measuring instrument provides 
power-positioning of X and Y carriages through a series of 
digitork stepping motors. These motors respond to manual 
controls, punched-paper tape cards, or magnetic tape. Auto- 
matically programmed point-to-point or continuous line plotting 
over a 4744” x 4734” surface to +0.0015 inch is possible. Aero 


Service Corp. Booth 809. CIRCLE NO. 337 


Liquid H. Valve 


This unique valve with vacuum jacket- 
ing is considered by control engineers to 
represent the foremost advancement in 
liquid hydrogen control. It is available in 
globe, angle, or Y-Pattern in all ASA rat- 
ings, sizes 42” through 10”. Security Valve 
Corp. Booth 406. 
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In-Line Refractometer 


Streams that previously could not be measured accurately 
hecause they were highly viscous, extremely dark, opaque, or 
because the physical character changed when a sample was 
removed from the process now can be measured by a new 
In-Line Refractometer. The unit uses the “critical angle” tech- 
nique in analyzing process streams. Waters Associates. Booth 


1034. CIRCLE NO. 339 





SERIES 
9500 


ABSOLUTELY 
LEAK PROOF 
eee EFFORTLESS 
CONTROL 


Positive sealing from high 
vacuum to 2000 psi. Male 
or female connections in 
YA” or 14” sizes. Brass or 
303 stainless. 


CIRCLE SEAL 
MINIATURE 
PLUG VALVE 





Miniaturized at no sacrifice in 
quality, the Circle Seal 9500 
Series is ideal for application in 
instrumentation, inert gas test 
stands, hydraulic clamps, jacks, 
etc. The convenient “T” handle 
with 90° actuation provides 
effortless opening and closing. 
The handle is color coded for 
various gases and liquid service 
requirements. The visual indica- 
tion provided by the “T” handle 
can be used as a metering device 
by turning the handle various 
degrees from full-on to full-off. 
“O”-Ring seals virtually eliminate 
wear. When required, simple re- 
pair is effected by replacing 
three “O”-Rings without remov- 
ing valve from the line. 








CIRCLE SEAL PRODUCTS CO., INC. Retisteiai= 


2181 East Foothill Bivd., 
Pasadena, Calif. 





CIRCLE NO. 71 ON PAGE 174 


TEMPTRON, INC. 


LONG RECOGNIZED AS A 


ANUFACTURER OI 


LEADER IN THE FIELD 
TEMPERATURE MEASUREMENT AND 
aR 


Metallic 
sheathed ceramic insulated 
thermocouple material and assemblies, 
designed and manufactured to meet the 
most exacting specifications. Large 
inventories insure prompt 
deliveries. 





| 





| 
| ZO 





4 
Po 


ct lagpoec natant ehcp toate 


3 DARBY AVENUE + RESEDA + CALIFORNIA 
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King MANOMETERS 
FOR PLANT AND LAB 


give UNFAILING ACCURACY at MINIMUM COST 
in measuring PRESSURE, VACUUM and FLOW 


King Manometers are used throughout industry for 
measuring pressure, vacuum, differential pressure, and 
pressure-related phenomena. They operate as a liquid- 
filled U-tube (the basic reference standard for pressure 
measurement) - - have no mechanical moving parts. 
Their readings depend solely on the force of 
gravity, the specific gravity of the indicating 
liquid, and the pressures applied. Thus, they 
are unfailingly accurate - - and they permit 
exact duplication of operating conditions. 

In addition, King Manometers are inexpen- 
sive, easy to install, cost nothing to operate, 
and require practically no maintenance. 


TYPES and SIZES for EVERY SERVICE: 








U-Type Manometers 
Single cleanout (shown at right); double 
cleanout; with 3-valve manifold; inverted. 


Well-Type Manometers 

Low-well (shown at left); raised-well; 
adjustable-well; barometric; instrument 
test (8-scale); flowmeter. 


Multi-Tube Manometers 


With individual wells in fixed position; with com- 
mon wells, fixed or adjustable; Photo-Manometers. 


Inclined-Tube 
Manometers 
General - utility (shown 
below); high-precision; 
draft gauges. 





FEATURES Include— 


@ Wide choice of range (6’’ thru 
130”), scales, liquids, mountings 
and materials. @ Sturdy construc- 
tion. @ Easy cleanout. @ Full line 
of accessories. 


MANOMETER CATALOG 2008 explains basic principles; 
simplifies manometer selection; shows complete line of ma- 
nometers, accessories and indicating liquids. Write for it. 





























3209 S. State St. Ann Arbor, Michigan 
DISTRIBUTORS IN 26 PRINCIPAL INDUSTRIAL CENTERS 


7 ~_ 
ns KING ENGINEERING CORPORATION 


CIRCLE NO. 73 ON PAGE 174 


August 1961, Vol. 8, No. 8 





—ffAlliGURTON 
ALUMINUM CASES 


FOR INDUSTRIAL AND MILITARY USE 
PRECISION-MADE TO SPECIFICATION 


MILITARY CASES 


(per Joint Military Specifications) for Air Force, Navy, 
Army and other military branches’ applications. Halliburton 
Series 120H. 

Water-air tight, shockproof. Available in all sizes. Reusable 
storage, shipping and carrying cases for Aerial Cameras, Aero- 
logical Equipment, Electronic Controls, Radio Devices, Navi- 
gation Instruments, etc. Requires no special packaging or 
crating. 


INDUSTRIAL 

and 
MILITARY 
CARRYING CASES 


Weather tight—lightweight 
Available in various sizes, 
complete or without interior 
details to your specifica- 
tions. Series 100X. 
Applicable for enclosure 
of Electronic Controls, 
Radio Devices, Cameras and 
Equipment, Aerological 
Equipment, Navigation 
Instruments, Medical 
Apparatus, etc. 


For further 
information write to 


HALLIBURTON ENTERPRISES, INC. 
4724 South Boyle Avenue, Los Angeles 58, California 
Telephone: LUdlow 8-3181 
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Portable Recorder 


Single-channel and three-channel portable direct-writing 1 
corders now are available. Single-channel units are completely 
packaged in an attractive attache-size case with separable top 
cover. Uhree-channel models can be operated in vertical, hori 
zontal, or tilted positions. American Optical Co. Booth 

CIRCLE NO. 340 ON PAGE 174 


High-Pressure Valve 


These valves, designed to 2500-Ib ASA 
Rating and suitable for 6000-psig cold 
working pressure, are especially useful for 
handling high-pressure liquids and gases 
Sizes are '2” through 1” in steel and 347 
stainless steel. Both straight-through and 
and angle construction, and a variety of 
end connections are available. Conotlow 
Corp Booth 547. 
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Digital Multimeter 


Precision digital multimeter adds a new dimension in versa 
tility in aircraft and missile automatic checkout systems. It 
combines basic voltage to digital converter functions with a 
multi-purpose signal conditioner and programming accessory 
modules. All operating modes and ranges may be selected eithes 
by manual switch operation or by application of remote pro 
gramming digital control signals. Adage, Inc. Booth 127 

CIRCLE NO. 342 ON PAGE 174 


Light-Spot Galvanometers 


These light-spot galvanometers — are 
highly sensitive, moving-coil instruments, 
combining the advantages of pointer in 
struments with characteristics of mirror 
galvanometers. Movement and optical 
pointer system are housed in a_ handy 
metal case, which also contains a step 
down transformer with voltage selector for 
the lamp of the optical system. Epic, Inc 
Booth 924 CIRCLE NO. 348 


Helps Management 


\ Management Data-Acquisition System provides reliable 
efficient, and low-cost collecting of accounting and production 
facts as they occur. Data then can be processed quickly to pro 
vide reports and summaries on which management can evaluate 
performance, cut costs, etc. Datex Corp. Booth 908 
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Proportional Controller 


The proportioning ‘“Pyrotrolle1 is 
available in 10 standard Fahrenheit o 
centigrade scales, with sub-zero ranges also 
available. A proportioning band is adjust 
ible from 1% to 4% of full scale. Alnor 
Instrument Co. Booth 940 
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NEW Martin-Decker Precision 
Test Gauge 


makes pressure 
readings 


29% More 
Accurate 


stan 
38 fe, 


360° Calibration makes Martin-Decker Scale 
25% longer—gives 25% greater readability than 
models with 270° scale. 

Ni-Span C Bourdon tube is temperature-stable, 
corrosion-resistant — superior to other alloys 
Tube tip bleed is standard equipment. 
Movement calibrated to dial, with an accuracy 
of + 0.15% or better. 

Uniform linear increments. Protected front 

zero adjust. 

Capacities from 60 PSI to 15,000 PSI. 

Find out why more and more 0.E.M. designers 
specify Martin-Decker Precision Test Gauges for 
measuring gas and fluid pressures 


842” Dia. Dial — 
25.13” Scale Length 
12” Dia. Dial — 
36.91” Scale Length 
¢ Big scale 
readings in small 
scale space! 


Greater Accuracy! 


© Requires less 
panel space! 


Write for MARTIN 
Technical Brochure 1148 DECKER 


PRECISION 
Ne Precision Pressure Instruments 
D Testing — Weighing — 
. Load and Force Measurement 


MARTIN-DECKER CORPORATION + 3431 Cherry Ave., Long Beach 7, Calif. 
“SEE US AT BOOTH No. 947” 
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Announcing ...a fully-automated coordinatograph 
... the new Aero/Haag-Streit! 


This fine new precision instrument gives uniquely accurate 
layouts or measurements of coordinate positions and grid sys- 
tems—automatically! 
NOW! Punched paper tape, card, or keyboard input (right inset 
giving automatic plotting to within .0015” 

NOW! Direct numeric indication or printed output (left inset) 

automatically derived from point positions to within .0015” 
Free brochure: Write for our new brochure describing applica- 
tions and specifications. Telephone Frank McWilliams, Mana- 
ger, Coordinatograph Sales, GLadstone 7-3000. 

Aero Service Corporation 


Precision Instruments Division 
210 E. Courtland St., Phila. 20, Pa. 
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NEW VACATION 


IN IDEA IT! 


eee eee 
All-new MATSON FUNCRUISES on the Seaway to Hawaii. 
Ten full days and nights of fun-filled, fiesta living aboard 
the famed ss LURLINE or ss MATSONIA: “aloha” 
service ‘round the clock, fine dining, dancing, deck games, 
swimming, champagne parties, Mardi Gras night, and 
much more. Plus Matson’s greatest entertainment bill 
ever: June Christy, Gordon & Sheila MacRae, The Crosby 
Brothers, Margaret Whiting, and many more to entertain 
you. All this and Hawaii, too, at regular fares: round-trip 
as low as $190 each way. Plan now to enjoy a pre- or 
post-convention round-trip voyage on Matson’s new 
FUNCRUISES. Or: jet one way and cruise the other. 
Convenient sailings from Los Angeles: August 31 (return- 
ing LA September 10) and September 18. For full details, 


and colorful brochures, just send the coupon below. 


A TRADITION OF LUXURY 


Mr. Steve Maroney, Matson Lines 
215 Market Street, San Francisco 5, California 
Telephone Y Ukon 2-7700 (collect) 


I am attending the 1961 Instrument Society of America Conven- 
tion. Please send me full details, and colorful brochures, on 
Matson Seaway to Hawaii Cruises 

NAME 

ADDRESS 

CITY 

MY TRAVEL AGENT IS 
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FIRST 


a series of unique differential pressure indicaters 


THEN 


a series of pressure and differential pressure switches 


NOW 


_ DELTADYNE” Differential Pressure 


GAUGES) 


TRANSMITTERS 


Part No. eee 
Scale: 0 to 60 p $92. 00 
Working ey 3000 psi 


Read directly differential pressures 
in the range of 2 to 60 psi, in 3000 
psi working pressure systems. And 
have these operating advantages— 


Easy to read scales good to +2% 
Working temperature range of 
—40°F to +200°F 

Operation by magnetic coupling (no 
mechanical linkages; no leakage) 
Optional electrical transmission unit 
and remote reading gauge 

Remote receivers (for transmitters) 
Immunity to damage by overpressure 
Off-the-shelf or custom-engineered 
units 


Designed for such applications as hydrau- 
lic oils including MIL-H-5606 and phos- 
phate esters, lube oils, fuels, etc., in 
ground support, process and manufactur- 
ing fields. Shows tank levels, pressure 
drops across filters, heat exchangers, ori- 
fices for flow metering, gas adsorbers and 
many other types of equipment. 


WRITE FOR BULLETIN E10 


PALL CORPORATION 


GLEN COVE, NY -<tifffm™ ORiole 1-4000 | 


- es r 
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Revolution Counter 


Shaft-driven revolution counter provides 
dependable electrical control for machine 
or process equipment operation. It can be 
coupled directly to a rotating shaft and 
may be driven at any speed (constant o1 
variable) up to 2000 rpm with repeat 
count accuracy of 44% of dial range. Auto- 
matic Timing & Controls, Inc. Booth 914. 
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Bellows Seal Valves 


A new series of bellows seal valves provides control 
and complete isolation of rare and dangerous fluids at 
extreme temperatures and pressures—with simplicity 
and maximum safety. Hoke, Inc. Booth 723 NO. 347 


Circuit Breaker 


An electro-magnetic circuit breaker, weighing only 2 


ounces and able to withstand 50 G’s provides industrial 
users with inexpensive and positive circuit protection 
Airpax Electronics, Inc. Booth 92. CIRCLE NO. 348 


Chains and Sprockets 


Complete package drives of bushing 
type chain and sprockets are now avail 
able from stock for prototypes, pilot runs 
and small production runs. Infinitely vari 
able centers with this stainless steel chain 
permit wide freedom in design of minia- 
turized power transmission, synchronizing, 
and conveying systems. Diamond Chain 
Co. Booth 186. CIRCLE NO. 349 


Differential Pulse Counters 


Differential pulse counters for adding and subtracting 
have one set of readout wheels actuated bv two coils, 
one to command “add” and the other “subtract”; and 
pushbutton reset to zero. Simultaneous or overlapping 
rulses to the two coils produce no count and no error. 
Presin Co., Inc. Booth 605. CIRCLE NO. 350 


Temperature-Indicating Coatings 


Fourteen new temperature-indicating coatings, cover- 
ing temperature ratings ranging from 106 to 269°F bring 
the company’s total to one hundred—covering the range 
from 100 to 2500°F in systematically spaced intervals. 
Tempil Corp. Booth 857. CIRCLE NO. 351 


Recording Voltmeter 


This expanding scale voltmeter moni 
tors voltage fluctuations even when unat 
tended for weeks. Sensitive to 0.25-volt 
fluctuations in 120-volt systems and re 
sponding to a 100-millisecond pulse, the 
voltmeter operates with a recorder that 
provides chart deflections having ampli 
tudes 2 to 3 times greater than standard 
voltmeters. Brenner-Fiedler & Associates, 
Inc. Booth 508 CIRCLE NO. 352 





COMPLETE LINE 
OF PHOTOCELL 
READERS 


Reading Rates of 20, 100, 


300 Lines per Second... 5, 
7, 8 Level Punched Tape. 
Uses silicon solar sensing 
cells. Completely transistor- 
ized output amplifiers and 
: s control circuits. Desk top unit 
illustrated. Also available: 
rack mount, tape handling 
equipment, other speeds and 


you configurations. 
RELIABILITY ACCURACY, ECONOMY 


Ask for Full Information on RHEEM ELECTRONICS Unique Industrial Automation Products TODAY! 


Rheem Electronics NEW 
, POSITION 


Designs and Builds = TRANSDUCER 


Complete : Shaft to Digital Converter... 
No Coded Discs...No Contact 


Numerical Positioning Pickups. 


Control Systems and Shaft rotation is sensed by 
: impedance changes in two 

a Full Line of magnetic heads. Phasing 
determines rotation direction 

and magnitude. Precision con- 


Industrial Automation 
‘. " P , struction, low torque load. 
Specialty Accessories Highly reliable. 


= A division of Rheem Manufacturing Company 


5200 West 104th Street 


- electronics Los Angeles 45, Calif. 


$Pring 6-1800 
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"L & R” ULTRASONIC-CLEANING MACHINES and SOLUTIONS 
"LEVIN" MICRO-DRILL PRESSES and DRILLS 


0.0.C. 

NATIONAL 
MINIATURE 

TAPS — DIES — CAGES 


Lorch Precision Leadscrew Lathe DUMONT 
American Model TWEEZERS 
To Take All 


Levin and Derbyshire and PLIERS 
10MM Collets 





DERBYSHIRE — LATHES — and ACCESSORIES 








WRITE OR PHONE FOR CATALOG 


R. P. GALLIEN & SON “tev Aca. LATHE 


220 West Fifth St. Madison 8-1347 Los Angeles 13, Calif. AT FULL TORQUE 
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GRAY INSTRUMENTS 


STANDARDIZING LABORATORIES 
& ACCURATE ELECTRICAL MEASUREMENTS 
ANYWHERE 

NEW! 


E-3002 
UNIVERSAL 
RATIO SET 


LINEARITY 1 PPM 
LIMIT OF ERROR 0.001% 
OR 0.002 OHMS 
FOR CALIBRATION OF VOLTAGE 
DIVIDERS, POTENTIOMETERS 
WHEATSTONE BRIDGES, RESISTORS, ETC 


NEW! 
E-2506 4 DIAL DIRECT READING RATIO SET 
LIMIT OF ERROR, 2 PPM 
READS DIRECTLY IN PPM, THE DIFFERENCE 
BETWEEN TWO RESISTORS, SUCH AS MASTER 
AND WORKING STANDARDS 


E-2540 
6 DIAL VOLTAGE 
DIVIDER 
LINEARITY 0.001 % 
FOR ACCURATE MEAS- 
UREMENT OF VOLTAGE 
OR IMPEDANCE RATIOS 


E-1105-A 
GUARDED 
WHEATSTONE 
BRIDGE 
FOR ACCURATE RESIST- 
ANCE MEASUREMENT 
UP TO 1000 
MEG-OHMS 
ACCURACY (0.025% + 0.001 OHM) TO 1 MEG-OHM, 
0.05% TO 100 MEGS, 0.5% ABOVE 100 MEGS 


E-2582 
SYNCHRO TEST BRIDGE 
E-2586 
RESOLVER TEST BRIDGE 


THESE BRIDGES ARE USED, IN 

COMBINATION WITH AN 

ANGULAR INDEXING STAND, 

FOR CHECKING THE POSI- 

TIONING OF SYNCHROS AND RESOLVERS 
INTERVAL, 5 DEG. ACCURACY, 4 SEC. OF ARC 


E-1245 E-1230 
Resistance Standards 
THE BASIS OF ALL ELECTRICAL 
MEASUREMENTS & CALIBRA- 
TION 


See Our Exhibit at Booth 907 ISA Show 


R j y INSTRUMENT CO. 


ANDALUSIA, PA. 








448 MILL RD. 
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Thermal Switches 


New thermal sensing device is the first of the small 
thermal switches to take all the environmental condi- 
tions in aircraft applications. It has a calibration range 
of —20 to +600°F, and a repeatability of approximately 
+1°F. Control Products, Inc. Booth 99A. NO. 353 


Bar-Graph Level Indicator 


Operated entirely by float and magnetic action, this 
new bar graph illuminated level indicator provides a 
continuous, accurate visual report of liquid level chang- 
es. Several instruments at various locations may be op- 
erated from a single float and used for specific, but dif- 
fering, level conditions. Magnetrol, Inc. Booth 739. 

CIRCLE NO. 354 ON PAGE 174 


Magnetic Tape Transport 


Reading or writing on 600 feet of 44 
inch tape contained in a standard fool- 
proof cartridge, the new magnetic tape 
transport can operate at a rate of 60 BCD 


a 


characters per second, starting and stop 
ping for each character. Data are recorded 
serially in two channels on the tape. Ken- 
nedy Company. Booth 112A. NO. 355 


Data Acquisition 


A miniature data acquisition system (Midas) is a 
real-time FM/FM, multi-channel telemetering system 
capable of sensing and transmitting respiration rate, 
heartbeat, pressure, strain, etc. Unilectron, Inc. Booth 
1031. CIRCLE NO. 356 


Tuning-Fork Relays 


Tuning-Fork resonant relays are miniature, plug-in 
components installed at the receiving end of low-cost 
selective calling or remote-control systems. Unlike con- 
ventional types, these vibrating-relays operate only 
when energized. Stevens-Arnold, Inc. Booth 607. 
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Postage-Stamp Size 


This microminiature relay, expected to 
have a lite of ten-million operations in dry 
circuit and a shelf life of ten years, intro- 
duces a new level of reliability in military 
relays for missile and ground-support ap- 
plications. To improve reliability, the re- 
lays are assembled in an “ultra-clean 


room.” Automatic Electric Co. Booth 196 CIRCLE NO. 358 


Tiny Pressure Cell 


A miniature, solid-state pressure cell utilizing semi- 
conductor strain gages permits precise static measure- 
ment with very fast rise time and flat frequency re- 
sponse over a wide range of dynamic measurements 
Kulite-Bytrex Corp. Booth 1033. CIRCLE NO. 359 


Airborne Tape Recorder 


A 13-pound airborne magnetic-tape recorder records 
14 tracks with laboratory precision. Its magnetic heads, 
with gaps of only 80 microinches, help make possible 
high frequency response in relation to tape drive speed 
Westrex Corp., Div. Litton Industries, Inc. Booth 420. 
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Whatever your need 


in photo-recording materials... 


you will find the answer in 


Ansco-GRANT 


LINATRACE ~ 


The most complete line of photo-recording 
materials; standard, thin, ultra-thin aad 
waterproof, for obtaining the results you need 
plus other benefits such as: 
e recording speed e dependable automatic 
e versatility processing 


e maximum foot- e¢ maximum read-out 
age permagazine ease and accuracy 


Write for our new 
illustrated catalog today! 


An SCO BINGHAMTON, NEW YORK 


A DIVISION OF GENERAL ANILINE AND FILM CORPORATION 
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32y/  .PYROMETEERS” 


YEAR PYROMETER ENGINEERS, BUYERS, EXECUTIVES 











attending the Los Angeles ISA Show we invite you to our 


BIG PARTY * STATLER HOTEL * PACIFIC BALLROOM 


yy See our Gigantic Floor Show Just a Short Walk from the Auditorium 


Thursday, Sept. 14, 9:00 p.m. till 2:00 a.m. 


* Big Buffet Supper yy Beautiful Girls — Side Attractions 


sy The finest in refreshments 


yx 10 pe. Orchestra — Dancing 


SEE OUR BOOTH . . . NUMBER 445, LOS ANGELES SPORTS ARENA. AD- 
MITTANCE BY INVITATION ONLY. PICK UP INVITATION AT OUR BOOTH. 


INDUSTRIAL PYROMETER & SUPPLY CO., “x! 


World’s Oldest Actual Manufacturer of Pyrometer G Thermocouple Extension Lead Wire 


__._.____= 


- TT 
NG Net 


_ | 
Ls ne 
"MG Me 


THERMOCOUPLE 
n LEAD WIRES 


THERMOCOUPLES Avery Hack, Pres. 
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More than 300 scientists, chemists and 
instrument engineers gathered on the 
beautiful campus of Michigan State Uni- 
versity, June 13-16, for ISA’s 3rd Inter- 
national Symposium on Gas Chromatog- 
raphy. The entire assemblage turned out 
to hear world-famed Marcel Golay speak 
at the Thursday evening banquet (left). 


Gas Chromatography Marches On 


Chemical analysis by gas chroma- 
tography continues to grow at a fast 
clip. Rapidly becoming standard in- 
strumentation for.every lab and 
moving into process stream analy- 
sis, there is an ever growing de- 
mand for data and knowledge about 
chromatography. ISA’s 3rd Interna- 
tional Symposium on Gas Chroma- 
tography at Michigan State Univer- 
sity, June 13-16, disappointed no 
one in this respect. The quality and 
scope of the 36 papers presented 
proved without doubt that this is 
the prime authoritative meeting on 
gas chromatography. 

The 1961 meeting emphasized new 
developments in detectors, applica- 


Nathaniel Brenner (left), Perkin-Elmer, 
General Chairman; Marcel Golay (center), 
banquet speaker; Jj. E. Callen (right), 
Procter & Gamble, Program Chairman. 


140 ISA Journal 


tion techniques, and refinement of 
hardware. The possibility of reso- 
lution, speed and sensitivity greatly 
superior to that ordinarily attained 
in gas chromatography was demon- 
strated with capillary columns in a 
paper by D. H. Desty and A. Goldup 
of The British Petroleum Co. This 
performance was supported in a dis- 
cussion by R. Kieselbach of duPont. 
These improvements were achieved 
by the application of existing the- 
ory coupled with careful design of 
accessory apparatus. 


A major number of papers re- 
ported on studies and developments 
in hydrogen flame ionization detec- 
tors. One of the most significant in 
terms of a fundamental understand- 
ing was that by James G. Sternberg, 
William S. Gallaway and David T. 
L. Jones of Beckman Instruments. 
Their analysis of the nature of re- 
actions taking place in the flame 
makes it possible to explain the ef- 
fect of many variables of design 
and operation as well as response 
to many different chemical com- 
pounds. 


As known by those working in 
gas chromatography, the flame ion- 
ization detector is usually used 
with capillary columns, and quan- 
titative results have often been dis- 
appointing. The paper by Prof. Ist- 
van Halasz and Werner Schneider, 


both of West Germany, presented an 
important report of improved re- 
sults with flame ionization detectors. 
They indicate that reliable, accu- 
rate results can be obtained, pro- 
vided that proper sample-introduc- 
tion and stream-splitting systems are 
used with an integrator having a 
count rate in excess of 20,000 im- 
pulses per minute. 


David H. Fredrick and W. D. 
Cooke of Cornell University report- 
ed improved separation of high- 
boiling samples at low temperature, 
by use of lightly-loaded packed col- 
umns. Ihor Lysyj of Ethicon, Inc. 
reported interesting results using a 
parallel dual column system. 


As to the future, two significant 
statements serve to indicate what 
we may expect. Dr. Marcel Golay 
said that gas chromatographers 
would not be satisfied until they 
have developed a detector suffi- 
ciently sensitive to detect single 
molecules. D. H. Desty said that 
major progress in increased column 
efficiency would require more fun- 
damental research into the nature 
of interactions at the gas-liquid, 
gas-solid, and liquid-solid interfaces 
within the chromatographic column. 


The 4th International Gas Chro- 
matography Symposium will be held 
in Hamburg, Germany, June 13-16, 
1962. 


These eminent authorities, from around 
the world put the ‘International’ in 
ISA’s 3rd Symposium on Gas Chroma- 
tography: All were speakers, (left to 
right) D. H. Desty, The British Petroleum 
Co.; B. T. Whitman, Shell Research, 
England; J. Gilladi, Israel Institute of 
Technology; Istvan Halasz, University of 
Frankfurt, West Germany; and H. F. 
Huber, recently from Innsbruck Univer- 
sity, Austria, now with Standard Oil of 
Ohio. 
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Canada Sees First ISA Show 


Setting a new pattern for ISA 
Shows, the Summer ISA Instrument- 
Automation Conference and Exhibit 
made a successful first stand in To- 
ronto, June 5-8. More than 3,000 per- 
sons were in attendance—viewing 
the new hardware and services of 
186 companies and hearing 62 tech- 
nical papers. In terms of participa- 
tion and quality of attendance this 
first Canadian ISA Show was a suc- 
cessful event. 


Among the outstanding papers 
presented were those under the 
management banner, mostly aimed 
at the status of process computer 
control. Digital computers for proc- 
ess control appear to offer sufficient 
economic advantage to justify con- 
tinued study and quantitative evalu- 
ation. It is a relatively long-range, 
high-cost program which demands 
means for getting useful numbers. 
Computer control has lost some of 
its public relations luster, neverthe- 


less it is a sound instrumentation 
concept. 


More than one half the technical 
papers were concerned with meas- 
urement, data handling, computation 
and automatic control in the power 
generation and processing industries. 


The Toronto ISA Show presented 
an array of new instruments. Among 
the many outstanding new products 
catching our reporter’s eye were: 
Siemens & Halski, industrial trans- 
mission equipment; The Gems Co., 
subminiature level switch marketed 
by Brook Instrument Canada; con- 
ductive plastic potentiometer dis- 
played by New England Instrument 
Co.; Taylor Instrument Co’s new 
DP transmitter with linear output 
from flow or differential pressure; 
new long-life valves for highly cor- 
rosive and abrasive applications, 
Stone Instrument Co.; and Milton 
Roy’s new totally enclosed control 
volume pump. 


Transducer Compendium and 
Transactions Now in Production 


After many months of careful 
study and planning the ISA Trans- 
actions and ISA Transducer Com- 
pendium are in production. The So- 
ciety Executive Board has approved 
recommendations of the Publications 
Committee, and the wheels of edit- 
ing, copy reading, printing, and 
marketing are running at full speed. 
All editorial work will be done in 
ISA International Headquarters. The 
printing, marketing, and subscrip- 
tion sales will be carried out by 
Plenum Press in New York, a sub- 
sidiary of Consultants Bureau which 
now handles ISA’s four Russian 
Translation documents. 


Volume I of Transactions will be 
published quarterly beginning Jan- 
uary 1962. The first number is ex- 
pected to be available early in De- 
cember 1961. Each of the four num- 
bers will be 100 page issues, perma- 
nently bound, of high quality print- 
ing, and fully referenced and in- 


dexed. Each issue will contain the 
highest quality papers, reviewed 
and screened by two. editorial 
groups. Papers selected for publica- 
tion are classified into four major 
subject groups—research and devel- 
opment, measurement applications 
and techniques, data handling and 
computation, and reviews and sur- 
veys. Non-member subscription price 
per volume is $15, member price is 
$10, and the foreign price is $20. 


The ISA Transducer Compendium 
will be a 500-plus page detailed tab- 
ulation of transducers. Grouped into 
18 major sections, the tabulation will 
provide up to 25 specific kinds of 
information on each individual mod- 
©] transducer. At this early stage of 
preparation, more than 3000 differ- 
ent models are expected to be in- 
cluded in the Transducer Compen- 
dium. Publication date is mid-1962. 
Non-member price is $25, member 
price is $15, and foreign subscription 
price is $30. 


J. Pefhany, Orenda Engineers, Executive 
Chairman; Dr. Ralph H. Tripp, Grumman 
Aircraft Engineering, ISA President; and 
J. R. Rogers, The Bristol Co., General 
Chairman. 


A busy day at the ISA Toronto Show, 
which attracted more than 3,000 man- 
agement, scientific and engineering per- 
sonnel. 





Papers Wanted 
for 1962 JACC 


Following close on the heels 
of the highly successful 1961 
Joint Automatic Control Con- 
ference (JACC) held last June 
in Boulder, Colorado, is the 
invitation for papers for the 
1962 JACC in New York, June 
27-29. Papers are solicited on 
original work in the theory, 
development and application of 
automatic control. 


Short abstracts for prelim- 
inary selection should be sub- 
mitted no later than October 
15th to the ISA Program Rep- 
resentative, Professor J. H 
Milsum, Department of Elec- 
trical Engineering, McGill Uni- 
versity, Montreal, Quebec, Can. 


JACC is held each year to 
assure comprehensive coverage 
of significant progress in auto- 
matic control and is sponsored 
and programmed by ISA, IRE, 
ASME, AIEE and AIChE 
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EXECUTIVE BOARD DOINGS 


At the conclusion of the June 9 
Executive Board meeting in Toronto, 
most Board members felt they had 
participated in a historic (for ISA) 
session. Why? One ex-erpt from the 
minutes of this meeting tells the 
story—H. J. Noebels nade ard J. 
Johnston seconded the motion to 
adopt the Divisional Membership 
Plan. Motion carried”’. 

The Divisional Membership Plan 
is a great step forward in 1SA’s 
program to serve the technical in- 
terests of its present and future 
nembers. The box at the right out- 
lines the advantages of this optional 
enabling act, and the October Jour- 
nal will carry the complete report. 
We urge you to read it, understand 
it, discuss it, and get together with 
your divisional associates and act 
on it! 


In other actions which will con- 
tribute to the Society’s technical 
progress, the Board (a) approved a 
plan to contract with an outside 
publisher for portions of the editing 
and all the printing and marketing 
of ISA Transactions and The Trans- 
ducer Compendium (see page 141), 
thus expediting these programs as 
well as minimizing their immediate 
financial impact on the Society; (b) 
approved the Philip T. Sprague 


Award for outstanding achievement 
in the conception, design or imple- 
mentation of power plant instru- 
mentation; (c) aproved the request 
of our new Marine Sciences Division 
to co-sponsor a conference with the 
American Society of Limnology and 
Oceanography on Sept 11-15, 1961 
at Woods Hole, Mass. (See page 20). 

During this year every aspect of 
the Society’s financial operations 
has come under close scrutiny. No 
exception is ISA’s dues structure 
which has been reviewed by a spe- 
cial task force named by President 
Ralph Tripp a few months ago. In 
Toronto, the Board heard an interim 
report of this task force and ap- 
proved its recommendation that no 
formal action for change in dues be 
recommended by the Executive 
Board to the Council of National 
Delegates prior to the 1962 Fall 
meeting of that group; but that an 
informational report on this subject 
be made by the task force to the 
Council in Los Angeles this coming 
September. 


Finally the Board enthusiastically 
approved a motion to express to the 
Toronto Section ISA’s appreciation 
for excellent performance in hosting 
the 1961 Summer Conference & Ex- 
hibit, and to transmit a $500 honor- 


by Philip A. Sprague 
ISA President-elect-Secretary 
(The Hays Corporation) 


arium to be used by that Section in 
furthering the educational objectives 
of the Society. 





Divisional 
Membership 


ISA is eager to expand its mem- 
bership and increase service to 
its present members’ through 
comprehensive Divisional activ- 
ities. While the existing Division- 
al structure offers valuable serv- 
ices to ISA members, it can be 
augmented by the Divisional 
Membership Plan which would 
attract even further, those sci- 
entists and engineers whose in- 
terests are principally centered in 
a highly specialized area. Since 
certain Divisions are adequately 
served by the present organiza- 
tion, the plan is optional. How- 
ever, it offers the following serv- 
ices generally not previously 
available: 1. Divisional member- 
ship roster and m=mbership iden- 
tification; 2. Divisional sponsor- 
ship of honors and awards; 3. 
Divisional sponsorship of news- 
letters and journals, and 4. Ab- 
stracts of publications of Divi- 
sional interest. 








_ 





Spotlight on “Science & Education in Telemetry” at 1961 NTC 


For three solid days, the technical 
interchange of ideas in telemetry 
got the full treatment at the 1961 
National Telemetering Conference, 
May 22-24 in Chicago. 

More than 700 persons attended 
the conference, over 1,000 took in the 
exhibit—all of which added up to 
another successful NTC for the five 
cooperating societies: ISA, AIEE, 
ARS, IAS and IRE. 


Highlight of the conference was 
the presentation of the coveted NTC 
award to the 

person contribut- 

ing the most to 

the science of 

telemetry during 

the year. 1961 

“Telemetry Man 

of the Year” is 

Dr. Eberhardt 

Rechtin, Chief, 

Telecommunica- 

tions Division, 

Jet Propulsion 

Lab, California 

Institute of Technology. As one of 
the early participants in the US 
missile and space program, Dr. Rech- 
tin has been responsible for much of 
the JPL effort in space communica- 
tions and tracking, having directed 
the Microlock System for satellites 
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and the trace system used on the 
Army Pioneer for lunar communica- 
tions. 

Some of the other highlights of 
the 1961 NTC included a panel dis- 
cussion by representatives from 
France, United Kingdom, West Ger- 
many, Netherlands, Norway, Italy 
and Greece on the present status of 
telemetry in Europe and a Telemetry 
Standards Workshop with nine top 
scientists discussing the technical 
adequacy of planned and existing 
standards. 

A workshop on “Telemetry Educa- 
tion in the 60’s” explored the in- 
creasing need for training both op- 
erating engineers and undergradu- 
ates to make effective measurement 
decisions, utilizing telemetry to the 
fullest extent possible. The questions 
posed by the panel: How Are We 
Going To Meet This Need? 

Among the eleven panelists from 
universities and industry, ISA’s Di- 
rector of Technical & Educational 
Services, H. S. Kindler, answered 
the question this way: With the 
booming sales of the telemetry in- 
dustry, there has been a “tremend- 
ous amount of telemetering hard- 
ware being spewed out each year 

. (consequently) ... more people 
will have to assume increasing re- 


sponsibilities for design, application, 
calibration, installation and equip- 
ment maintenance. We have a moral 
obligation to invest adequately in 
telemetry education. If we don’t,” he 
warned, “we hamper progress, stifle 
expansion.” Kindler concluded that 
the only immediate and practical 
solution to the day-to-day educa- 
tional needs of telemetry engineers 
is through participation in technical 
society programs. 

Main banquet speaker was “The 
Father of Inertial Guidance”, MIT’s 
noted Dr. C. Stark Draper, chosen 
by Time Magazine as one of the 
nation’s top ten scientists for 1961. 


Doing the luncheon circuit were 
two men “in the know” where outer 
space and underwater research are 
concerned. Dr. D. S. Potter, Head 
of G.E.’s Sea Operations Department, 
Defense Systems Division, explored 
some of the communications prob- 
lems arising out of the world’s em- 
phasis on underwater research. On 
the subject of space, the Editor of 
Missiles and Rockets Magazine, W. 
G. Coughlin, told fascinated listen- 
ers “The Truth About The Missile 
Gap”. Said Editor Coughlin grimly, 
“It will take 3 to 5 billion dollars to 
close just one of the gaps that exist 
in our missile and space programs!” 





SECTION NEWS 





L.A. Man Honored As Industrial Educator 


Frank J. Ziol, Education Chair- 
man of District XI and Councilor 
for the Los Angeles Section, has 
been named “Industrial Educator of 

the Year”. The 
Los Angeies 
County Industrial 
Education Associ- 
ation conferred 
the award upon 
Mr. Ziol, an in- 
structor at Pasa- 
dena City College, 
in Burbank re- 
cently. The plaque 
presented to Mr. Ziol stated: “This 
award of meritorious achievement 
is conferred upon Frank J. Ziol in 
recognition of faithful and devoted 
service in industrial education. His 
ability to maintain the highest 
standards in community relations. 
create student interest, stimulate 
dynamic education and contribute 
to professional growth in the total 
program of education is recognized 
and the Los Angeles County Indus- 


trial Education Association hereby 
makes this award”. 

The plaque bears the signatures 
of the Association president, John 
E. Schmidt; Samuel Fick, Chief of 
the California Bureau of Industrial 
Education and Dr. C. C. Trilling- 
ham, Los Angeles County Superin- 
tendent of Schools, who made the 
award. 

Mr. Ziol has been associated with 
the Pasadena school system since 
1946 and is currently conducting the 
Instrumentation Technician pro- 
gram. In addition he has developed 
and now executes training programs 
at California Institute of Technol- 
ogy’s Jet Propulsion Laboratory and 
the Firestone Tire and Rubber Co. 

For the past six years, he has con- 
ducted classes in Teaching Tech- 
niques for persons from industry 
who intend to teach in the night 
programs of the mweny junior col- 
leges in the area. 


Reported by Gene A. Fruhling 


Student Rated Tops At Richland Fair 


The Richland Section presented a 
slide rule to the high school student 
with the best instrumentation proj- 
ect at the recent Mid-Columbia Sci- 
ence Fair held in Richland, Wash- 
ington. This procedure was started 
last year to increase student interest 
in instrumentation 

Don Gerards, a_ student from 
Kennewick High School, was this 
year’s winner, getting the nod for 
his Audio Strobo Frequency Syn- 
chronizer. His project also won sec- 
ond prize in the regular Fair judg- 
ing. 

In the past several years the Rich- 
land Section has actively and finan- 


cially assisted the Mid-Columbia 
Science Fair. One or two ISA mem- 
bers help each year in the Science 
Workshop and Science Fair judging 


Reported by W. A. Richards 


Student Don Gerards (right) accepts a 
slide rule from R. A. Rohrbacher, Rich- 
land Section Education Chairman, for 
his prize-winning instrumentation project, 
the Audio Strobo Frequency Synchronizer 
(shown in foreground). 


Five Student Sections 
Now Chartered in ISA 


In the June 1961 ISA Journal, a 
report on the formation of the new 
Oklahoma State University Student 
Section (District VIII), made ref- 
erence to other student sections al- 
ready chartered within ISA, but 
mentioned only J. M. Perry Institute 
(District IX). Others are Fairleigh 
Dickinson University (District I); 
Agricultural and Technical Institute 
at Morrisville, State University of 
New York—MATI (District I), and 
Idaho State College (District IX). 


More Section Elections 


New 1961-1962 officers for the 
following Sections have been an- 
nounced 


Baltimore Section 


President: C. A. Heyelman 

Vice President: D. L. Whittimors 

Secretary-Treasurer: Norbert 
Rottloff 


New Jersey Section 

President: Bert Singleton 

Ist Vice Pres.: Dave Hankinson 

2nd Vice Pres.: Gordon Merck 

Secretary: Ralph Fittipaldi 

Treasurer: Freeman Smith 

National Delegate & Nominati 
Chairman: Warren Jones 


Niagara Frontier Section 


President: John A. Harrowe! 
Ist Vice Pres.: John Shorts 
2nd Vice Pres.: Herb Pfoetsch 
Secretary: Harold O’Conner 
Treasurer: Stan Kolis 
Trustee: Harmon Shibble 


North Texas Section 


President: E. R. Evans 

Ist Vice Pres. & Program Chair- 
man: Frank Balik 

2nd Vice Pres., Asst. Program 
Chairman & Social Chairman 
Harry Dossin 

3rd Vice Pres. & Membership 
Chairman: George W. Puckett 

4th Vice Pres. & Publicity Chair- 
man: Charles E. Balleisen 

Secretary: Richard G. Walton 

Treasurer & Chairman Fiscal 
Committee: E. G. Hoefs 

National Council Delegate & Past 
President: James A. Rogers 


Philadelphia Section 


President: S. David Ross 

Sr. Vice President: Brendan White 
Jr. Vice President: Gerald Eberly 
Treasurer: Rodman Winter 
Secretary: Ralph Eberly 
National Delegate: Clifford Ives 


Savannah River Section 


President: R. H. Dietz 

Vice President: I. B. New 

Corresponding Secretary: E. E 
Davenport 

Recording Secretary: P. M. Pitts 

Treasurer: A. L. Jones 


Washington Section 


President: Joshua Stern 

Ist Vice Pres.: William J. Clark 

2nd Vice Pres.: Dr. Fred Alt 

National Delegate: Arnold Wexle1 

Recording Secretary: Gerald S 
Birth 
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WELCOME 


BUDGET. 


RENT-A-CAR 


enjoy driving 
the “BUDGET” way 
less per mile... 


less per day 


$ PER 24 
HOUR DAY 


© 


PER 
MILE 


Every new, immaculate BUDGET 


car is fully equipped .. . 


Corporations of all sizes. 


conventioneers, and businessmen 


everywhere are switching to the 
economically sensible BUDGET 


RENT-A-CAR System 


LUXURY CARS AT 
“COMPACT RATES” 


DAILY 


60 Corvair } 35 00 

60 Falcon | Plus 

61 Rambler 5c 

7” Per Mile 
60-61 Ford Starliner Pe. 00 } 
60-61 Chevrolet Impala - | 
60-61 vom _Sewedere Per Mile 


| 

$8.00 

60-61 Ford Convertible — | 
60-61 Chev. Convertible 

Per Mile 


T-Bird eg 








10c | 
Per Mile | 


free airport pick-up and delivery 


Cadillac 





9725 AIRPORT BOULEVARD 
LOS ANGELES, CALIFORNIA 


OR 8-1259 
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Strictly Sectional 





“The Whys and Wherefores of 
Electronic Instruments” was the ti- 
tle of a talk given by A. E. Turner 
of Taylor Instrument Cos. at a re- 
cent Savannah River Section meet- 
ing. The discussion reflected Turn- 
er’s personal views, since he is Div. 
Manager of the Electronics Section 
of Taylor’s Application Engineering 
Department. 


A dinner meeting and theater 
party featuring the musical, “Adam 
the Creator”, comprised the highly 
successful May meeting of the Mil- 
waukee Section. 


Well-qualified to speak before 
members of the Vancouver Section 
on in-plant training programs was 
J. Gary. An instrument engineer 
with British Columbia Forest Prod- 
ucts, Ltd., he has fully implemented 
a comprehensive instrument train- 
ing program at his firm’s Crofton 
mill. 


Central New York Section men 
recently heard Kerm Fleck of Tek- 
tronix discuss ‘Oscilloscopes, Princi- 
ples and Applications”. 

Robert 


E. Blackwell, Hagan 


Chemicals & Controls. presented a 
talk at a recent meeting of the 
Pittsburgh Section on “Magnetic An- 
alog Computer Control Applied to 
Industrial Processes”. 


A movie on “Similarities in Wave 
Behavior” and a talk on microwave 
radio as a transmission medium in 
the Bell System was on the agenda 
of a recent San Diego Section meet- 
ing. C. E. Schweiger, Pacific Tele- 
phone Co. filled the guest speaker 
slot. 


Foxboro’s V. V. Tivey talked about 
automation and computers at one of 
the recent meetings of the Toledo 
Section. 


Connecticut Valley Section’s an- 
nual May outing was again planned 
strictly for the men with a golf 
tournament and a horse shoe pitch- 
ing contest as program highlights. 


However, Northern Indiana Sec- 
tion’s Spring Outing was for mem- 
bers, their wives and friends, and 
featured the comedy and magic team 
of George Johnstone and Betty. 


Wayne County Section members 
recently heard M. L. Bandeen of 
Dow talk about maintenance of in- 
strumentation and plant instrument 
department organization. 





The Improved 


is not conveniently accessible, o1 


Vertical Rang 
Smallest Reading by Vernier 
Telescope 

Working Distance 

Angular Magnification 


Reticle 
Level Sensitivity 


ESTABLISHED 1880 
1515 Sedgwick St., Dept. 





It is also commonly employed for qualitative telescopic 
viewing within the laboratory because of its versatile 
positioning adjustments and over-all stability. 


No. 0068-A—Each $257.50 


THE WELCH SCIENTIFIC COMPANY 


ISA, CHICAGO 10, 


Manufacturers of Scientific Instruments and Laboratory Apparatus 


Welch 


CATHETOMETER 


Significant recent engineering improvements 
in this instrument insure better performance than 
ever and more years of satisfactory service. 


Vhis cathetometer is designed for precise measurement 

of vertical distances through a range of 100 cm. 

It is particularly useful where the object to be observed 
may easily be disturbed 
by physical contact, or must be loc ated in a position too . 
hazardous to permit the observer to be in close proximity. 


eebieee 


« 


SONS hone sche bes ces tud ies s deebab el tele 


100 cm 
0.05 mm 


45 cm to Infinity 
12X at 45 cm 
8X at Infinity 

90-degree crosshairs 
50 Seconds 





ILL., U.S.A. 
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The Vice President of ISA’s Stand - 
ards & Practices Department, E. A. 
Adler, talked about National ISA 
activities on recommended practices 
at a recent meeting of the Wilming- 
ton Section. 


At a recent meeting of the New 
Jersey Section, Dr. R. S. Davis, Sci- 
entific Design Co., discussed com- 
puter control of chemical plants... . 
ratio and cascade was the topic of 
W. J. Wylupek, Moore Products Co., 
at the May Applied Instrumentation 
meeting of the New Jersey Section. 


Three “New Techniques in Level 
Measurement” were discussed by 
the guest speakers and audience at 
a recent New York Section panel 
meeting. Speakers were H. L. Cook, 
Jr.. Ohmart Corp., R. J. Levine, 
Magnetic Instruments, and W. J. 
Blucke, Powertron Ultrasonics Corp. 
They covered the components new 
to the control field, sonic, capaci- 
tance and radioactive devices—all 
developed within the past few years 
for military/missile use—but now 
rapidly finding application in in- 
dustry. 


Chit chat by the fairer sex and a 
28-minute color film, “Exploring by 
Satellite”, was the order of the eve- 
ning at the May “mixed” meeting of 
Kansas City Section members and 
their wives. 


Hydraulics in control was exam- 
ined by G. W. Baxter, G.T.E. Con- 
trols, during Twin City Section’s 
recent meeting. 


In order to find out what the 
Canadians have been up to, Sault 
Ste. Marie Section invited W. A. 
Nelson, Bailey Meter of Toronto to 
talk about automation in Canada at 
a recent Section meeting. 


How can instrument manufactur- 
ers anticipate user needs? This ques- 
tion, posed before Philadelphia Sec- 
tion men, was aired in the form of 
a panel discussion featuring G. C. 
Johnson, Socony Mobile Oil Co. and 
W. F. O’Conner, Lummus Co. They 
zeroed in to give members the facts 
on what’s wrong with instrument 
manufacturers — where they are 
missing the boat and what can be 
done to correct the problem. All bats 
and spitballs were checked before 
anyone entered the meeting. 


Approximately 50 members and 
guests of the Savannah River Sec- 
tion went to Aiken’s Owens-Corning 
Fiberglas plant recently to look over 
their processes and instrumentation. 


(Please Turn to Page 146) 
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CONSTANT VOLTAGE SUPPLY FOR 
INDUSTRIAL POTENTIOMETERS...by WEST 


Ends need for standard cells, standardizing 
mechanisms, batteries and associated components 


With a West constant voltage supply, you avoid 
all the problems of manual or automatic stand- 
ardizing in industrial potentiometers. 

This new unit can be used in conjunction with 
any brand of potentiometer requiring 6 M.A. or 
less measuring circuit current at nominal 1.029 
V.D.C. It operates directly from line voltage 
input of 100 to 135 V.A.C., 50/60 cycles, and pro- 
vides extremely precise regulation with highly 
accurate temperature compensation. It can also 
be used for a bridge circuit power supply with 
slight degrading of voltage regulation. 

You’ll find West’s constant voltage supply ex- 
ceptionally compact... only 2144” x 214” x 44”. 
For full information, write for Bulletin CVS 


W Lg s LZ eo nt 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


FACTORY AND GENERAL OFFICES: 


4355A W. MONTROSE, CHICAGO 41, ILL. 


BRITISH SUBSIDIARY 
WEST INSTRUMENT, LTD. 


52 Regent St., Brighton 1, Sussex 
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Patented in the U.S.A, and in foreign countries 
U. 5. Patents: Re. 21934, 2294869 


The tension in the stain 
less steel hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 


helicoid roller eee 


The roller is stainless 
steel with o highly pol- 
ished helicoid surface. 


The roller pivot is ball 
shaped, and rides on 
@ grophited Bakelite 
disc 


The hairline pointer od 
justment screw is stain 


less steel 


The cam sector is stain- 
less steel. 


Standard bushings are 
rigidized Teflon 


The connecting link 


The polished com 


facing is graphited 
Bakelite. it will not 
warp or distort. 


The link adjusting screw 
is ot the rear to facili- 
tate calibrating the Hel- 
icoid Gage. / 


Exclusive Helicoid movement provides... 
Sustained Accuracy... on the toughest jobs 





HELICOID GAGE 


@ Helicoid Gages have no gears, no teeth, reducing wear to an 
absolute minimum. No danger of fouling, either—rolling action 
of cam facing keeps contact surface clean. Helicoid Gages have 
been tested through 75,000,000 cycles, with virtually no wear or 
loss of accuracy, while conventional geared gages became useless 


after 500,000 cycles. 


Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 
be set externally, without removing glass, and cannot be jarred 
out of position. Dial faces are easy to read, won’t corrode or 
chip. A full range of Helicoid Gages is available for any applica- 
tion. Next time, specify Helicoid—the gage that stays accurate. 


4, Bourdon Tubes 
won't Stretch, 
Leak, or 
Crack 


Helicoid Bourdon tubes are 
made from seamless tubing, and 
are designed for maximum 
torque and minimum stress. 
At the factory, each tube is in- 
dividually tested, overpres- 
sured, and stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 
applications ranging from tap 
water to almost any acid. 


WRITE for details 
Ask for Catalog DH-65 | 





The HELCOW Gage. | 
~ . 


| 


NEW! 
Solid-Front 
Safety Case 
Gives Added 


Protection 
iF | 


The new Helicoid solid-front 
case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 
polished flush ring, and square 
flush cases. 


Visit us at the ISA Show 
Booth 632 in the New York Coliseum 


Helicoid Gage Division « American Chain & Cable Company, Inc. 
929-C Connecticut Ave., Bridgeport 2, Conn. mass 
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(Continued from Page 145) 


The May meeting of the Los An- 
geles Section was a must for mem- 
bers involved with refining, tank- 
age and fuel handling instrumenta- 
tion. The program featured two top 
speakers: J. Conison, Ralph M. Par- 
sons Co., who presented an intro- 
duction to the application of relief 
valves and design of relief systems; 
and Herbert Biles of Barton Instru- 


ments who talked about manome- 


ters. 


“Super Critical One-through Boil- 
ers and Their Control” was the sub- 
ject presented by L & N’s H. E. Mc- 
Michael at separate meetings of the 
Houston and Sabine Neches Sections. 


Company’s William 
Shook spoke to Indianapolis Sec- 
tion members recently on digital 
data logging. At the same meeting, 
the last “post-steak dinner group 
discussion” on temperature meas- 
urements was conducted for the 
benefit of perplexed section mem- 
bers working in that field. 


The Bristol 


A joint meeting of the Richmond 
Hopewell and Tidewater Sections 
featured C. L. Mamzic on the topic, 
“Basic Multiloop Control Systems” 


The annual ladies’ night dinner 
meeting, held recently by the Co- 
lumbus Section, featured Dr. C. D 
Leake of Ohio State University and 
Board Chairman of the American 
Association for the Advancement of 
Science. Dr. Leake discussed “Units 
of Measure and Nursery Rhymes’”’ 


New Members 





ALBUQUERQUE: Charles B. Aufill, Har 
vey O. Bird 

ATLANTA: John R. Callahan 

BALTIMORE: Jon F. Momberger 

BATON ROUGE: Travis C. Dodd, Jr 
Arthur T. Quinn 

BOSTON: Thomas E. Ashenfelter, John A 
Maynard’, Ralph E. Walters 

CAROLINA-PIEDMONT: Robert C. Sla 
ter*, John H. Bennett, Norman R 
Hastings, William A Charles 
H. Tindal 

CENTRAL ILLINOIS: Dwaine W 


CENTRAL KEYSTONE: Edwin S. Smiti 
Jr 


Lyday, 


Jantz 


CHATTANOOGA: Lande! J. Lamb, Clen 


C. Schonhoff 


CHICAGO: James G. Bull, Sr., Charles E 
Haines, John L. Hershman, George W 
Kamperman*, Hamilton Migel*, Wai 
ren E. Pugh, Jr. 


CINCINNATI: David E. 
McVey 


CLEVELAND: Louis W. Salzer 
CUMBERLAND: John G. Freeland 
DAYTON: Wallace L. Horton* 


DELAWARE VALLEY: Byron H. Stookey 
M. William Herman : 


Kirk, George O 





For RAPID 
me  ~ seem A. Briscoe, Donald W ' 
- | Temperature Response! 


DOWNEAST MAINE: Jasper Mardon 

EASTERN NEW YORK: Leroy R. Maleck* 

FAIRFIELD COUNTY: John A. Beardsley, 
Robert D. Bissell, Carl J. Giannatto, 
William A. Heske, Michael Jankura, 


Walter E. Pillartz, Edward J. Plavcan, 
John L. Vaden, William W. Wendell 
GREAT SALT LAKE: Thomas W. Clark, a 


Thomas T. Sorrels 
HOUSTON: James P. Anthony, Jr., J. E. 


Baker, John S. Belew, Ralph R. Con- 
nor, Newton W. Crawford, Jr. jee T 
T. Eubank, Howard R. Garrison*, Al- | Ly 4% VY ad om 4 
fred A. Hahn, James L. Klauck, Mi- 
chae: J. Larsen, Truett J. Lemoine, | 
O. L. Lisot, Thomas G. Lyons, Donald 
T. Nevin, Leland W. Pohler, William 
J. Reineke, John R. Schuenemann, 
Thomas J. Simpson, Amos D. Sweet, 
Don W. Thompson, Albert Zlatkis 
ae STATE COLLEGE STUDENT SEC- 
: Wilmer D. Kinghorn 
JACRSONVILLE: Palmer H. Craig, Jr., 
Kenneth R. House 
LEHIGH VALLEY: Baldevbhai S. Patel 
LONG ISLAND NEW YORK: Anthony P 
Ianuzzi 
LOS ANGELES: Jay A. Cox, Rudy Gruber, 
Walter J. Kosinski* Luther D. Law- 
rence, Richard C Maher, Milton A 
Nation, Ronald E. Oxspring, Merton 
A. Robinson, L. A. Schlagel 
MOJAVE DESERT: Benjamin FE. Bush, 
James E. Reynolds, James E. Ward 
MONTREAL: Gerald Cook 
NASHVILLE: Henry H. Bennett, Jr 
NEW JERSEY: Robert A. Baker, John D 
Greene, Wallace T. Lakin, John J 
O'Day, Robert R. Reinhold, Robert L 
Shallcross, Donald I. Sherman, Ernst 
Umratn 
NEW YORK: Jon A. Cedar, Brian R 
Clare, Joseph Cowan, Gerard J. Pietr- 
zyba* 
NIAGARA FRONTIER: Fred C. Bethmann, 
Dale E. Choate, Richard J. Fitzgerald, 
Ernest L. Spiece, James H. Towndrow 
NORTHERN CALIFORNIA: Robert B. Al- | Designed itl Use on Any Tieveatiitaine 


lan, Earle C. Call, Mac C. Campbell, 


T. Z. Chu, Otis L. Davis, Warren J ° 
May, Robert W. Milam, Leonard F 
Powell, Walter S. Schymik, Manfred Calibrated for Type K Thermocouples 
Siegler, Bruce S. Stuart 
NORTHERN INDIANA: Floyd E Demmon, 
William T. Straughan, John C. Win- fp 
ters . : 
NORTHEAST TENNESSEE: Charles B Each leg of the thermocouple possesses an adherent, tenacious, 
Hasbrouck, Jr black oxide with high emissivity for rapid temperature response. 
NORTHWEST WASHINGTON: Ranger E Its E.M.F.-temperature relation is in accordance with NBS 
OAK RIDGE: Harlan F. Dunlap*,_ Jacob Circular 561. Consequently, TOPHEL-NIAL can be used on any 
. Lonas, Jr., Alvin Norris, William “er ° " pre 
G. Rabenstein existing instrument calibrated for a type K couple. Its stability 
OKLAHOMA STATE UNIVERSITY STU- ; : 
ee Pe Gt btehom of E.M.F. is equal to, or better than other type K thermocouples. 
ORANGE COUNTY: Albert J. Brandel 
Robert Geminder For temperatures up to 2300° F — 
PADUC : Donald E. Warren 
PENSACOLA: Willard B. Brow o 7 These WBD Thermocouple Alloys are designed for temperatures 
by au air, Meivin : ° 
Judkis*. Carl. R. Muck. James. L as high as 2300°F., and have demonstrated their complete de- 
semanas tate dee H. Zellers pendability for controlling high temperature production furnaces. 
: pur uver 
ROCHESTER: Arthur J. Knapp | Physical, Electrical and Mechanical Properties 


SABINE NECHES: James A. Estes 
SAN DIEGO: Kenneth Bowers* } Property TOPHEL NIAL 
SAN FERNANDO VALLEY: Gene D. Nut- Melting Point °F 2600°F 2550°F 
ter 
SANTA CLARA VALLEY: Donald E eee Serer — — 
Hughes Specific Heat—Cal/gm/°C (20°C) 0.11 0.12 
SOUTH TEXAS: John K. Campbell | Thermal Conductivity—Cal/sec/cm/°C (20°C) 0.042 0.064 
TAMPA BAY: Wesley W. Atwood, Richard Coeff. . P 
gy eg en ater ol c C cos ermal Expansion x 10—¢ (20-100° C) 13.37 12.25 
TORONTO: Thomas W. Bonham ——. 1 J 2 —= 
VANCOUVER: Edwin Ervin Magnetic Susceptibility Ves 
WASHINGTON: Gunther U. Sorger Curie Temperature (Nial) 
a h Jimer A. Hoyer, James D. Resistivity 2/cmf at 20°C 
oy*, William B. Mason Temperature Coefficient 0/02/°C (20-100°C) x 10—4 
UNAFFILIATED UNITED STATES: Jack Tensile Strength, PS! 20°C 


C. Binford, Francis G. Canty, Ben D 
Cobb. Isaac E. Grant, L. J. Hill, Oliver Yield Strength, PS! 20°C 
arpathy, John S. Killian, Th Z 
F. Lewis*, Claude E. Meers, Bernard a 
M. | Novean, Bruce Pendergast, Peter 
Shaw*. Soe pPig,Raber, Robert | M. Call or write for Bulletin on Tophel-Nial Ther- 
J. Stockwell, George M. Strawn, Ray- mocouple Alloys for Precision Instruments. 
mene * Tahtinen. F. B. Valentine, 
asper ale Leon J. Weymouth 
William "3." Wylie, ‘Leonard "S —. WILBUR B. DRIVER COMPANY 
ou 
UNAFFILIATED FOREIGN: Brian G NEWARK 4, NEW JERSEY — Telephone: HUmboldt 2-5550 
aly, Jose C. B. Fred rre : i 
Pasqiuet, “Andre A. a vial ig in Canada: Canadian Wilbur B. Driver Co., Ltd., 50 Ronson Drive, Rexdale (Toronto) 
Van Der Hoeven 
PRECISION RESISTANCE, ELECTRONIC AND MECHANICAL ALLOYS FOR ALL REQUIREMENTS 
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PLOT 
LOGARITHMIC 
VARIABLES 


on a standard X-Y Recorder 


Gain-frequency plotting and perma- 
nent recording of similar logarithmic 
variables is simple and accurate with 
the Moseley Model 60B Logarithmic 
Converter, which accepts either ac or 
dc input voltages, offers a 60 db dy- 
namic range and provides 0.5 db 
accuracy and stability. 

This self-contained instrument pro- 
duces dc output voltages proportional 
to the logarithm of the positive peak 
amplitude of the input voltages. The 
outputs may be applied directly to 
one axis of an Autograf X-Y Recorder. 

For plotting frequency characteris- 
tics of filters, transformers, networks 
and similar devices, the Moseley 60B 
combines conveniently with a signal 
generator and an Autograf Recorder. 
The standard Moseley Gain-Frequency 
Plotting System includes a Hewlett- 
Packard Model 207AR Sweep Oscilla- 
tor equipped with a motor driven out- 
put potentiometer, with the output fre- 
quency a logarithmic function of the 
rotation of the control shaft. This out- 
put is supplied to the X-axis of the 
Moseley 135/135R X-Y Recorder and to 
the device under test, whose output, 
in turn, is supplied to the 60B. The 
recorder Y-axis receives input from 
the 60B Converter. 

For flexible use of individual instru- 
ments of the system, it can be furn- 
ished with connecting cables, ready 
for benchtop use. The components 
also are available in rack mount mod- 
els, and all instruments can be ordered 
individually. 


Moseley 60B 
Log Converter 


hp 207AR Motor 
Driven Oscillator 


Moseley 3S 
(shown) or 
135/135R 
X-Y Recorder 


oe 


Brief Specifications—Model 60B 
AC-Volts rms DC-Volts 
Input Ranges: 001—100.0 .00316—316.0 
(5 ac, 5 dc) 
Frequency Range: 20-20,000 cps ac. Dy- 
namic Range: 60 db (1000 to 1), ac or dc. 
Output Range: 5, 10 or 20 db/in. Response 
Speed: 20 db/sec (normal max.); 60 db/sec 
(absolute max.). Input Impedance: Approx. 
2 megohms. Accuracy: 0.5 db. Price 
$575.00 
Yours for the asking, Moseley Application 
Note AN 101, explaining the use of the 60B 
Logarithmic Converter as a computing ele- 
ment for simple multiplication or division. 


recorders 


F.L. MOSELEY CO. 


Dept. E-8, 409 N. Fair Oaks Ave., Pasadena, Cal 
MUrray 1-0208; Area Code 213 

TWX PASA CAL 7687, Cable MOCOPAS 

Field representatives in all principal areas 
Data subject to change without notice. Prices 
f.0.b. Pasadena. Pioneer and /eader in X-Y 
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NEW ISA TECHNICAL PAPERS 





TO ORDER, CIRCLE THE REFERENCE NUMBER ON REPRINT ORDER CARD, PAGE 173 


ANALYSIS INSTRUMENTATION 
A Pilot Plant for Analytical Instrumenta- 
tion by W. A. Crandall, Consolidated 
Edison Co. of New York, Inc., New York, 
New York. 
Neutron Activation Analysis by F. B. Gray, 
Research Scientist, Kaman Nuclear, Inc., 
Colorado Springs, Colo. 
Process Moisture Measurement using Nu- 
clear Methods by J. G. Crump, Electronic 
Proj. Engr., Nuclear-Chicago Corp., Des 
Plaines, Ill. 
Design Technique used in applying Nu- 
cleonic Equipment to solve Density Meas- 
urements and Control Problems by H. T. 
Sessions, Electrical Engr., Union Carbide 
Olefins Co., So. Charleston, W. Va. 
The X-ray Rayleigh Scattering Method 
for Simplified Process Analysis by J. 
C. McCue, Senior Scientist, Tracerlab, Inc., 
Waltham, Mass. 
The Galvanic Cell—A Continuous Oxygen 
Analyzer by F. H. Harvey, Greenbrier In- 
struments, Inc., Houston, Texas. 
An Instrument for Micro-Determination of 
Carbon and Hydrogen by H. S. Haber, Re- 
search Chemist, Bell & Howell Research 
Center, Pasadena, Calif. 
Redox Measurement, Application and 
Theory by Dr. W. N. Greer, Chief Con- 
sultant, Analytical Instruments, Leeds & 
Northrup Co., Philadelphia, Pa. 
Analyzers and Computers by R. Green, 
Proj. Leader, Systems Engr. Div., The 
Foxboro Company, Foxboro, Mass. 
A Sampling System Bibliography by D. M 
Wreyford, Texas Butadiene & Chemical 
Corporation. 
One Approach to Sampling with Condensi- 
bles by G. A. Gillis, Union Carbide Olefins 
Co., South Charleston, W. Va. 
New Materials of Construction for Sam- 
pling Systems by S. E. Steinley, Shell De- 
velopment Co. 
Single and Multiple Stream Sampling for 
Chromatographs by M. J. Larsen, Humble 
Oil & Refining Co 
Sample System Speed of Response by R 
G. Jackson, E. I. du Pont de Nemours Co 


Design and Application uf a Small Volume 
Plug Valve for Gas Chromatography by 
W. M. Crum, Application Ilngr., Beckman 
Instruments, Inc., Fullerton, Calif. 
A Sampling Valve for Gas Chromatography 
by Dr. R. F. Wall, Monsanto Chemical Co., 
Texas City, Texas. 
Process Chromatography with Infinitely 
Flexible Programming by C. J. Bossart, 
Assoc. Chemical Engr., Mine Safety Appli- 
ances, Pittsburgh, Pa. 
An Attenuator Programmer for Labora- 
tory Chromatographs by Dr. L. Fowler 
and N. Trump, Monsanto Chemical Co. 
Prediction of Separation and Specifications 
of Chromatic Columns by H. J. Maier and 
O. T. Korphy, The Perkin-Elmer Corp. 
An Automatic Instrument System for the 
Chemical Analysis of Boiler Feed, Boiler 
and Condensate Water by R. D. Goldberg, 
Sales Engineer, Technicon Controls, Inc 
Chauncy, New York. 
The Automatic Sequential Determination 
of Mercantan Sulfur in Aqueous and Non- 
Aqueous Solutions by M. G. Young, Ap- 
plications Engr., Fisher Scientific Co., 
Pittsburgh, Pa. 
The Polarographic Analysis of Metals in 
Acid Plating Solutions by J. A. Miller, 
Assoc. Res. Engr., Boeing Airplane Co., 
Seattle, Wash. 
A Dissolved Oxygen Analyzer by W 
Dixon, The Hays Corporation, Michigan 
City, Ind. 
An Instrument for the Analysis of Water 
in Jet Fuels by M. Czuha, Jr., Sr. Res 
Chemist, Bell & Howell Research Center 
Pasadena, Calif 
A Rapid Analytical Method for Partition 
Column Chromatography with the Auto- 
matic Recording of Column Effluents by 
C. Pidacks, American Cyanamid Co., Pearl 
River, N.Y 
PR4 The above papers are available in the 
Proceedings of 7th National Symposium 
on Instrumental Methods of Analysis, 
Houston, Texas. April 17-19, 1961. $5.00 
each to ISA members; $8.00 each to non- 
members. 
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A DATA ACQUISITION SPACE SAVER . . . the B & F subminiature 


modular strain gage and transducer input conditioner. Now, B & F offers indi- 
vidual plug-in bridge balancing and calibration printed circuit modules. Series 


or shunt calibration via the ‘6-wire’’ technique 


manual or automatic, 


simultaneous or sequential. Any number of channels packaged as required. 


3644 N. Lawrence St. 
Philadelphia 40, Pa. 


MODEL 
1-202 AM 


Visit us 
at 
Booth 322 
1961 
1.S.A. Show 


Torque Meter Systems « Temperature Calibrators « Digital Logging and Plotting Systems 
CIRCLE NO. 90 ON PAGE 174 





For engineered compactness ... Dahl quality valves! 


Dahl specializes in the design and manufacture of quality construction materials, operators, connections, and com- 
valves and controls of compact size. Each valve is designed _ patible control units. If you have space limitations, take 
to meet both the performance requirements and space limita- advantage of Dahl’s wealth of engineering and manufacturing 
tions of a specific application. Many units have broad applica- experience . . . contact your nearest Dahl representative . . . 
tion versatility . . . these are offered as off-the-shelf items to _ listed below! 


minimize cost. Basic designs available in wide selection of 
MITE LINE 4 


Includes many types of 
highly compact, dia- 
phragm-operated throt- 
tling and on-off control 
valves .. . cast or bar- 
stock models . . . wide 
selection of bonnets, 
control operators and 
positioners. 


BANTAM 
501 Series 
Barstock 
Bodies 


BANTAM 
526 Series 
Barstock Screwed 
or Flanged. Globe, 
Angle & 
3-way Types 


BANTAM 
100 Series 
Cast Globe 

Bodies Optional 
Constructions 


Ce i a 
BANTAM & : “ss 


200 Series 
Cast Globe 
Bodies 2-Way & 


3-Way Styles i at 


G. W. DAHL Cco., INC. 





Patented packless 
design assures bubble- 
tight shutoff. Wide vari- 
ety of barstock styles 
. Manual and pneu- 
matic actuators 
from simple two-way 
units to multi-ported 
manifolds ... over 100,- 
000 combinations. 


DEM! AM Series 
Packless 
Angle Valve 
Male-Female 
Connections 


DEMI G Series 
Packless 
Globe Valve 


I 


DEMI &G Series 


3-way 
Toggle-Actuated 
Panel Mounting 


jl a . uae 
BP 
ed M-2 Series 
3-Valve 


Manifold For Meters 
& Manometers 





High or low pneumatic 
pressure selection... 
automatic or manual 
trip or reset ... simple, 
easily-installed devices 
for many pressure 
ranges .. . for remote 
or integral mounting. 


MITE 70 
Top-Mounted 
Signal Monitor 
Packaged 
Pneumatic 
Control 


MITE 71 
Pressure Selector 
(high or low) 
Pressures 
te 250 psig 


MITE 73 
Signal Monitor 
with Local or 
Remote Reset 


Zz 


MITE 74 
Signal Monitor 
with Integral 

3-Way Valve 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 
BRISTOL 81, RHODE ISLAND 





To suit the most exact- 
ing specifications .. . 
complete engineering 
and production facil- 
ities geared to manu- 
facturing compact, 
quality valves and con- 
trols to suit your appli- 
cation. Request details! 


Double Ball 
Check Valves 


Liquid Sampler 


Sphincter Valve 


Polaris Valve 


ALABAMA, BIRMINGHAM 
Hayden Eng. Sales Co. 
ARIZONA, PHOENIX 
Steel & Eng. Products Co. 
CALIFORNIA, MONTEREY FARK 
Barton Sales Co. 
CALIFORNIA, SAN FRANCISCO 
Belilove Company 
CONNECTICUT, FAIRFIELD CO. 
Richard Seipt 
FLORIDA, CLEARWATER 
Hayden Eng. Sales Co. 
FLORIDA, PENSACOLA 
Thompson Equip. Co. 
GEORGIA, ATLANTA 
Hayden Eng. Sales Co. 
ILLINOIS, CHICAGO 
Johnson Eng. & Sales Co. 
LOUISIANA, BATON ROUGE 
Thompson Equipment Co. 
LOUISIANA, NEW ORLEANS 
Thompson Equipment Co. 
MARYLAND, BALTIMORE 


» Penn-Mar-Va Industrial Sales Co. 


MASSACHUSETTS, WALTHAM 
Owen C. Jones & Co., Inc. 


MICHIGAN, DETROIT 


Smith Instrument & Equip. Co. 


MICHIGAN, GRAND RAPIDS 


Smith Instrument & Equip. Co. 


MICHIGAN, MUSKEGON 


Smith Instrument & Equip. Co. 


MISSOURI, ST. LOUIS 
Durkin Equip. Co. 
MONTANA, BILLINGS 
R. E. Van Winkle 
NEW JERSEY, PLAINFIELD 
Harold M. Miller Co. 
NEW MEXICO, ALBUQUERQUE 
Stee! & Eng. Products Co. 
NEW YORK, BUFFALO 
John M. Meyer 
NEW YORK, SYRACUSE 
R. C. Metzier & Assoc. 
NEW YORK, TROY 
R. E. Metzler & Assoc. 
OHIO, CINCINNATI 
The Abbott Co. 
OHIO, CLEVELAND 
Clark Goodman Supply Co. 
OREGON, PORTLAND 
Fryer & Co., Inc. 


PENNSYLVANIA, FLOURTOWN 
Fiow Eng., Inc. 
PENNSYLVANIA, LANSDALE 
Brooks Instrument Co. 
PENNSYLVANIA, PITTSBURGH 
Sentinel Products Co. 
TENNESSEE, KINGSPORT 


Tenn. Instrumentation Sales Co. 


TENNESSEE, MADISON 
Engineered Inst. Sales Co. 
TENNESSEE, MEMPHIS 
Engineered inst. Sales Co. 
TENNESSEE, NASHVILLE 
Engineered Inst. Sales Co. 
TEXAS, DALLAS 
Whitson Eng. Co. 
TEXAS, EL PASO 
Steel & Eng. Products Co. 
TEXAS, HOUSTON 
M. N. Dannenbaum Co. 
TEXAS, ODESSA 
Steel & Eng. Products Co. 
WISCONSIN, MILWAUKEE 
Johnson Eng. & Sales Co. 
CANADA, MONTREAL 


Brooks Instrument Canada, Ltd. 
SALES 


EXPORT 


American Premaberg Co., New York, N. Y. 


Visit us at Booth +657 in L. A. and get a FREE VALVE 
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THEAn atom 


OF A ROTAMETE 


ie 


~ me v. Ao emeregaTT 


his is a rotameter skeleton. But it’s 

an exo-skeleton like nature gave 
the lobster. And like the lobster's, it 
must be strong and rigid — powerful 
protection for what's inside. 


That's why the frame of Wallace 
& Tiernan's new Varea-meter is 
one rigid piece. No bolts or pins 
hold parts together. Stainless steel 
shrugs off corrosion. Deep-formed 
construction resists pipe strain, pro- 
tects tube alignment. You have 
less maintenance; life-long, positive 
metering accuracy. 


Other Varea-meter extras: Fewer 
parts overall, end fittings that rotate 
through 360°, and a tube-locking 
clamp that’s easily controlled yet 
so powerful it ends the unseating 
of tubes. 


Varea-meters come in %” through 
3” sizes with 5” and 10” scales. 
They meter up to 310 gpm water 
or 1300 scfm air over a range of at 
least 10 to 1. 


For more information, 
Write 
Dept. V-7.99. 


WALLACE & TIERNAN INC. 


> 

a 
$86 

# 
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PERSONALITIES 





Daystrom ... ISAman John W. Mc- 
Laren (photo), formerly secretary 
of the company, has been elected 
assistant vice president. He joined 
Daystrom in 1958 as patent counsel. 


Systems Service Corp. . . . Chicago 
Section member, Louis G. Good 
(photo), former v-p, Panellit Ser- 
vice Corp., has established a new 
company, Systems Service Corp., in 
Charlotte, N.C. The new firm will 
be the sales representative for eight 
major industrial instrument product 
lines in the Carolinas and Southern 
Virginia. Associated with Good, who 
is Director of ISA’s Pulp & Paper 
Division, are W. B. Simons, vice 
president, and J. Nisbet, secretary- 
treasurer. Both are owners of the 
Mec-Tric Control Co. and Carolina 
Controls. 


John W. McLaren Louis G. Good 


Daystrom, Inc. Systems Service Cort 
Frederick S. Bacon Labs .. . Richard 
M. Jansson, for the past four years 
with MIT. Instrumentation Labs 
where he specialized in advanced 
electronic packaging work, has 
joined the staff as project engineer. 


Cenco Instruments . . . elected presi- 
dent of the corporation was Ralph C. 
Read, formerly executive vice pres- 
ident. 


Martin Co. . . . a leading figure in 
German World War II electronic en- 
gineering and until recently a vice 
president of the Avco Corp., Dr. Carl 
L. Kober, has been appointed direc- 
tor of advanced programs for Mar- 
tin’s Denver division. 


Data Control Systems ... Wayne J. 
Pollard has joined the firm’s Los 
Angeles district offices as a field 
sales engineer. 


Ling-Temco Electronics . .. promoted 
to vice president and general man- 
ager of Ling Electronics Division 
was \Villiam A. Tweedie, a former 
exccutive at Stanford Research In- 
stitute . . . Charles E. O’Neil has 
joined the staff of Micromodular 
Components Division as manufactur- 
ing manager. He was formerly with 
Rheem Semiconductor Corp. 





Electro-Sonic Labs. . . Chicago Sec- 
tion man, Gordon B. Baumeister, has 
been named president and a director 
of the New York City firm which 
makes industrial magnetic memory 
storage systems. 


American Electronics ... new gen- 
eral manager of the instrument di- 
vision is William M. Semple, form- 
erly works manager of the instru- 
ment division, based in Culver City. 


Gulton Industries . . . named general 
manager of the instrument division 
was Dr. Walter Welkowitz (photo), 
who will also continue to manage 
operations of the R & D lab. Dr. 
Welkowitz succeeds R. G. Day, re- 
cently appointed head of the firm’s 
expanded activities in_ electro- 
optical scanning systems for meas- 
urement, control and display 

Max Lowy, nationally recognized au- 
thority on telemetry systems, has 
been appointed manager of systems 
integration. 


A 


Dr. Walter Welkowitz Richard Harris 

Technology Instrument Corp. ; 
Richard Harris (photo), is the new 
manager of the instrument division, 
TIC of Acton... M. H. Barnes has 
been appointed sales manager of all 
four divisions in Acton . . . new ap- 
pointments at TIC’s California facil- 
ity include Ed Cook, test equipment 
engineer, Eugene Michaels, project 
engineer and Leo Sielsch, sales mgr. 


Electro-Mechanical Research . . . ap- 
pointed merketing manager of the 
Systems Division of EMR was Robert 
H. Cranshaw, expert on military sys- 
tems and advanced projects market- 
ing. 


Victorer> Instruments . . . new vice 
president, marketing of Victoreen’s 
subsidiary, Federal Mfg. & Engi- 
neering, is George R. Lippert, form- 
erly general manager of Victoreen’s 
communications division. 


Non-Linear Systems... Ian F. Thom- 
son has been appointed manager of 
components assembly, where he will 
direct the development of items used 
in the digital voltmeters and other 
electronic instruments made by NLS 

. . Roger Woolley, member of the 
board of directors of NLS, has been 
named a member of the firm’s exec- 
utive counsel. 


(Please Turn to Page 152) 


ELIMINATE 


MATHEMATICAL 
COMPUTATIONS... 


W &T PRECISION 
MERCURIAL MANOMETERS 


Simple knob adjustment eliminates 
temperature and gravity corrections. For- 
get about indexing the mercury well for 
each reading. W&T’s specially graduated 
manometer scale automatically compen- 
sates for well level depression. 


The Wallace & Tiernan 
FA-187 mercurial manom- 
eter also gives you: 


* Accuracy 1/5000 

x Range 0 to 31.5” Hg or 
equivalent 

* Readings to 0.005” Hg 

x Magnifying eye piece 
for exact reading 

* Magnetic vernier elimi- 
nates meniscus reading 

* Specially calibrated 
scale 


Use the W&T mercurial ma- 
nometers as calibrating 
standards for absolute pres- 
sure or easily modify them 
to perform as harometers, 
differential or vacuum in- 
dicators. 


For further information, 
write Dept. A-128.99 


WALLACE & TIERNAN INCORPORATED 


25S MAIN STREET, BELLEVILLE 9, NEW JERSEY 
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INGERSOLL 


HUNDREDS OF 
Widths, 
Depths & 


Heights 


TO MEET YOUR 
ENCLOSURE 
REQUIREMENTS 
WITH 


EMCOR 
STANDARD 


CABINETS 


@ Cut costly enclosure design time. Select your 
packaging needs from a complete line of 
standard and heavy duty EMCOR Cabinets. 
EMCOR MODULAR ENCLOSURE SYSTEM 
Cabinetry provides for thousands of control 
center combinations. 


Condensed Version 


Engineered simplicity of basic frames and 
components affords quickest and easiest 
erection of control center assembly. 
EMCOR Cabinetry Engineers backed by the 
research and development ‘‘know-how” of 
the Roy C. Ingersoll Research Center set the 
pace for the packaging needs of electronics, 
instrumentation and electro-mechanical engi- 
neers from coast to coast. 

Rugged frame construction surpasses all 
standard requirements for increased load 
carrying capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 
EMCOR Cabinet manufacturing meets rigid 
quality-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in plan- 
ning stages and assure customer satisfaction 
beyond the sale. 


of Catalog 106 Available Upon Request. 


(Personalities, from Page 151) 
City College of N.Y... . New York 
Section member, John T. Diebold, 
president of the international mau- 
agement consulting organization, 
The Diebold Group, was recently 
awarded honorary membership in 
the Bernard M. Baruch School Beta 
Chapter of Mu Gamma Tau, national 
honorary fraternity in management. 
Diebold, cited by the fraternity for 
his “outstanding contributions to 
business and government”, is the 
author of the book, Automation, and 
was recently appointed to the Sec- 
retary of Labor’s Committee on Man- 
power and Automation. 


Badger Meter Mfg... .the Milwaukee 
firm of Chipley & Jensen, specialists 
in fluid metering systems, industrial 
instrumentation and controls, has 
een named manufacturer’s repre- 
sentative for Badger’s Industrial 
Products Division. Co-owner of the 
sales rep firm is George Chipley, 
Fox River Valley Section member. 


. exclusive representa- 
tive for Conoflow in the Houston, 
Texas territory, R. Mack Goble Co., 
has named T. Jack Simpson to its 
sales staff. 


Conoflow 


Beckman Instruments... the corpo- 
rate and division advertising func- 
tions have been consolidated into 
a Corporate Marketing Services 
group with Orange County Section 
member Robert E. Klees as the new 
unit manager. He was formerly man- 
ager of advertising and sales pro- 
motion for the firm’s Scientific & 
Process Instruments Division. 


Dr. Lee de Forest 


Dr. Lee de Forest, the “Father of 
Radio,” died July 1 in Hollywood, 
California. 


Hailed as the 
man whose gen- 
ius played a vi- 
tal role in the 
development of 
modern _instru- 
mentation and 
automation, Dr. 
de Forest was 
the recipient of 
the First ISA 
Achievement A- 
ward presented at the 10th Annual 
Conference and Exhibit in Los An- 
geles in September 1955. 

Dr. de Forest fathered the elec- 
tronics industry with his invention 
of the three-electrode vacuum tube 
in 1906. By the time he was 60 he 


— Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
1000 WEST 120th STREET * DEPT. 1222 + CHICAGO 43, ILLINOIS 


had gone through four fortunes, 
spending considerable money and 
time fighting over patent rights. 
During his lifetime he patented 
more than 300 inventions, and was 
still inventing at the end, although 
he was 87 and almost totally blind. 


PRODUCTS 


BORG-WARNER 
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4 NEW BOOKS | 


Electronic Measuring Instruments, 
Harold E. Soisson, 352 pp., $7.50 
(Order from The McGraw-Hill 
Book Co., 330 W. 42nd St., New 
York 36, N.Y.) 


Static Relays for Electronic Circuits, 
Richard F. Blake, Editor; 198 pp.., 
$7. (Order from Engineering Pub- 
lishers Div., AC Book Co., P.O. 
Box 2, Elizabeth, N.J.) 


Iterative Arrays of Logical Circuits, 
Frederick C. Hennie III, 242 pp., 
$4.95. (Order from The Technolo- 
gy Press, Massachusetts Institute 
of Technology, Cambridge, Mass., 
or John Wiley & Sons, 440 Park 
Avenue South, New York 16, N.Y.) 


Bibliography of Magnetic Tape Re- 
cording (1954-1960 Inclusive), $1. 
(Order from Kinelogic Corp., 1256 
North Fair Oaks Ave., Pasadena, 
Calif.) 


Cybernetics or Control and Com- 
munication in the Animal and the 
Machine, (Revised 2nd Edition), 
Dr. Norbert Wiener, 212 pp., $6.50. 
(Order from The Technology 
Press, Massachusetts Institute of 
Technology, Cambridge, Mass., or 
John Wiley & Sons, 440 Park Ave- 
nue S., New York 16, N.Y.) 


ASM Review of Metal Literature, 
1960, Marjorie R. Hyslop, Editor, 
1421 pp., $25. (Order from Amer- 
ican Society for Metals, Metals 
Park, Novelty, Ohio.) 


Progress in Very High Pressure Re- 
search, (Proceedings of Interna- 
tional Conference at Bolton Land- 
ing, N.Y., June 13-14, 1960), F. P. 
Bundy, W. R. Hibbard, Jr., and 
H. M. Strong, Editors; 314 pp., $12. 
(Order from John Wiley & Sons, 
440 Park Avenue South, New 
York 16, N.Y.) 


Transistor Projects, (Compiled 
Staff of Gernsback Library), 
pp., $2.90. (Order from 
back Library, 154 West 
New York 11, N.Y.) 


by 
160 

Gerns- 
14th St., 


Modern Computing Methods 
vised 2nd Edition, Compiled by 
Staff of Mathematics Div., Na- 
tional Physical Lab., Teddington, 
Middlesex, England), 170 pp., $6. 
(Order from Philosophical Li- 
brary, 15 E. 40th St.. New York 
16, N.Y.) 


(Re- 


Numerical Weather Analysis and 
Prediction, Philip D. Thompson, 
170 pp., $6.50. (Order from The 
Macmillan Co., 60 Fifth Avenue, 
New York 11, N.Y.) 


SEE THESE 
MONEY-SAVING PRODUCTS 
DEMONSTRATED 


at the ISA exhibition < 


MINIATURE DC AMPLIFIERS 
Featuring 200 KC Gain-Bandwidth Product 


RIG's exceptionally fast Operational Amplifier 
Model A-2 is winning equally fast acceptance 


with leading firms across the country for 


demanding applications in sub-systems, com- 
The 


ISA Conference — Booth 149 — will be your 


puters and other data-handling devices 


chance to see these remarkably low-priced, high 
performance, all solid state amplifiers — along 


with companion Power Booster G-2 —in 


typical operation 


NEW ELECTRONIC INTEGRATOR FOR GAS CHROMATOGRAPHS 
AND OTHER ANALYTICAL INSTRUMENTS 











DIGITAL CONTROL SYSTEM 
COMPONENTS 


Another prominent feature of the 
RIG 
model of the unique RIG Optical-Electronic 
RIG's new 


right) to 


exhibit will be a working 


Shaft Encoder. It is used with 


Bidirectional Counter (shown at 
devise inexpensive digital control systems of 
reliability 


unusual and excellent 


simplicity 
Any shaft-type instrument can easily be con- 
Fields 


Automatic weighing 


verted to digital readout and control 
of application include 


and filling; batch blending; length measure- 


If you are not planning to attend the ISA 
use coupon to obtain detailed 
these new, 





information on 


Conference, 
money-saving products. 


<b RIDGEFIELD 


INSTRUMENT GROUP 


a Schlumberger division 
Ridgefield, Conn., P.O. Box 337, IDiewood 8-657! 











Electronic Integrator PX 592-——a general- 
purpose integrator for use with any standard 
servo-drive recorder —also will be a high 
point of the RIG exhibit at Booth 149. The 
great precision and accuracy with which the 
instrument integrates gas chromatograms, and 
records the integral using the same pen on the 
same strip chart as the original recording (see 
will be demonstrated daily 


chart at left), 


throughout the conterence 


ment and control; level, flow, and temperature 


control: tachometer data-handling; tension 
stretch control 
Other RIG counters and timers also will be 


on display 


desired 
title and company address to 


Che clip and mail with 
your name 
Ridgefield Instrument Group, P.O. Box 33 
Ridgefield, Conn 

C) Amplifier and Power Booster 

031 & 032 

C) Electronic integrator Bulletin 041 
(} Digital Control Systems Bulletin 051 


K ems 


Bulletins 
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Satisfied 
with your 
process 
efficiency 


... Uf not, 
* save with 


hmart 


Nuclear Gages for Process 
Measurement and Control! 


Obtain continuous, close 
limit control of: 


@ Specific gravity and density of 
liquids. 
Percent solids or moisture of 
slurries. 
Level or interface position of 
liquids, solids, slurries. 
Dry solids flow (continuous 
weighing). 
Thickness or weight of moving 
webs of sheet materials. 


Typical Ohrnart Density Control Sys- 
tem where control of liquid density 
is by actuation of a valve. No part 
of the gage contacts the process 
material. 


EXCLUSIVE OHMART AD- 
VANTAGES: Ohmart gages have 
a precision and repeatability of 
+2% of full scale or better, with 
ranges as narrow as 0.025 s.g.u. 
(4°Be., 5°Tw., 10°API, 5% solids) 
available. Ohmart systems oper- 
ate with high signal-to-noise ra- 
tio; are unique in their stability 
and simplicity. Measuring cell has 
infinite life. Low-drift circuit re- 
quires only 5-minute semi-monthly 
standardization check. Rugged 
gage construction withstands se- 
vere atmospheric and mechanical 
conditions. Installation and main- 
tenance costs are low. Look to 
Ohmart to improve your process 
control. Performance to specifi- 
cation is guaranteed! Write for 
literature. 


THE OHMART CORPORATION 
2238 Bogen St., Cincinnati 22, Ohio 


Engineering Representatives in principal areas 
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Pressure Regulator 


New Vernier pressure regulator is 
specifically designed to set accurate 
pressures in non-flow or trapped 
systems using air or other gases. 
With a 10,000 to 1 dynamic pressure 
range, extreme sensitivity is avail- 
able in setting any pressure from 0 
to 500 psia. Design features, appli- 
cations, specs and photos are in- 
cluded in new data sheet. Astromics/ 
Mitchell Camera CIRCLE NO. 401 


Self-Sealing Couplings 


Handy 20-page booklet on appli- 
cations for self-sealing couplings in 
fluid piping systems, is offered as a 
general source of information for 
technicians and engineers. Well-il- 
lustrated with simple easy-to-under- 
stand drawings. Aeroquip Corp. 

CIRCLE NO. 402 ON PAGE 174 


Controlled Volume Pump 


Spec sheet announces new low- 
flow pump with totally enclosed 
unique self-lubricated drive unit and 
adjustable capacity while running 
Pump capacities: 0.89 gals per hr for 
pressures up to 4,470 psi to 88.0 gph 
at pressures to 170 psi. Milton Roy 
Company CIRCLE NO. 408 


Laboratory Mass Spectrometer 


Six-page bulletin describes labo- 
ratory mass spectrometer which util- 
izes a cycloid tube with a 1.1” focal 
distance and a permanent magnet 
charged to approximately 4500 gauss. 
Unit resolution is attained at mass 
200 with usable resolution to at least 
mass 230. Consolidated Electrody- 
namics CIRCLE NO. 404 


‘*Moisture Minder” 


A new valve that automatically 
and continuously eliminates water 
and oil condensation from com- 
pressed air lines without causing 
pressure drop is introduced in new 
product sheet. “Moisture Minder”’ 
can be attached quickly and inex- 
pensively to existing compressed air 
systems without cutting lines. Barger 
Mfg. Co. CIRCLE NO. 405 


Submarine Instrument Carrier 


Fiberglass, 14%2-lb submarine in- 
strument carrier features precise hy- 
dromatic design, complete stability 
at speeds up to 20 mph by tow ship. 
New bulletin describes this vehicle 
used for seismic investigation, echo 
sounding, pressure and temperature 
studies, depression of cables and 
fish nets, and high speed sampling 
at constant, predetermined depths. 
Braincon Corp CIRCLE NO. 406 


Control Units 


New product sheet describes de- 
sign features of company’s new ad- 
vanced design pneumatic controllers 
Block diagrams and cutaway draw- 
ings illustrate how the unit works 
and how it is employed in various 
control applications. The Bristol Co 

CIRCLE NO. 407 ON PAGE 174 


Telemetering Systems 


New 8-page bulletin describes use 
and applications of company tele- 
metering systems and new, com- 
pletely transistorized analog system. 
Schematics, plus information con- 
cerning the new system’s adaptabil- 
ity, flexibility and specs are also 
included. G.E CIRCLE NO. 408 


Flowmeters 


Highly detailed spec sheet an- 
nounces the development of a new 
concept in flow measurement—cali- 
brated and correlated flowmeters 
Based on Stokes’ law, the new cor- 
relation permits calculation of a cal- 
ibration curve for any fluid whose 
density and viscosity are known 
Roger Gilmont Instruments. 

CIRCLE NO. 409 


Rotameter/Controller 


‘ 


Spec sheet discusses new line of 
self-contained flow rate controllers 
for purge and other flow control 
indication applications. Features in- 
clude no external piping, elimina- 
tion of common sources of leaking, 
operating pressure to 500 psig, op- 
erating temperature to 400°F, flow 
rates up to 12 gpm. Brooks Instru- 
ment Co. CIRCLE NO. 410 





WORKING 
ON OUR 


second million 


OVER 1,000,000 


PANALARM 


ANNUNCIATORS 
are in process 
industry 
operations 


More Panalarm Annunciators are specified and used because of: 


Assured Reliability due to: 
e 100% Inspection for all components, both in production and final 
assembly. 
Complete testing of each annunciator system before shipment. 
Assured Reliability due to: 
e Ultrasonic cleaning 


No in-service gassing—moisture and destructive volatile materials 
eliminated by high vacuum oven baking 

Plug-ins are filled with inert gas and hermetically sealed under 
pressure. 

Extra safety margin for Class 1 Division 2 applications provided by 
electronic halogen leak detection. 


After millions of operations, max. continuous coniact pressure and 
uniform gap spacing are assured by beryllium copper contact springs. 


e Hi temp cured TEFLON-covered coils. 


Panalarm maintains a large staff of annunciator engineering specialists 
to assist with special annunciator design and application problems. 
Sales and engineering offices are in all principal cities. 

Your inquiry will receive prompt attention. 


DIVISION OF INCORPORATED 


7401 N. Hamlin Avenue, Skokie, Ill. - Phone ORchard 5-2500 
Annunciators - Control Panels - Data Systems 
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E R I E Ve ee MODEL 925 fm new literature 


mn ial mere) elali-js 
that remembers!! ee ee 


detailed in new catalog sheet, pro- 
vides outstanding performance un- 
der rugged conditions of torpedo use 
in turbulent water or during static 
SOLID conditions in quiet water where fric- 
tion must be kept to a low value. 
STATE Features: high accuracy, completely 
immersible, high-level d-c output, 


2O MC ease of installation. Bourns. NO. 411 


UNIVERSAL 


COUNTER- New bulletin discusses features, 

TIMER selection and uses of improved 21%” 

and 34%” matched panel instruments, 

available in round/square Bakelite 

cases, in d-c, r-f and a-c rectifier 

“aes net em ne Golan 

All new . . . the rugged, compact Model 925 is designed to offer + + ater deadly sm 
the ultimate in reliable counting of periodic or random electrical pletely described, including dimen- 
events and precise measurement of Frequency, Period and Time ta ig Acai in 03 ge thane renee 4 
cng ; c ‘ tion, expanded scale types and avail- 

Intervals. Built-in memory provides readout storage, continuous ability of shielded/unshielded types. 
display while counting, more frequent sampling and less operator Weston/Daystrom. CIRCLE NO. 412 


eye fatigue. Modular construction. 








Panel Instruments 


Pressure Switches 


. Small, light-weight low-cost ad- 
OUTSTANDING FEATURES: justable pressure and differential 
pressure switches feature actuation 


IN-LINE NIXIE READOUT range of 0.25 to 16” of water column. 
8 DIGIT MEMORY — = ’ New bulletin contains photos draw- 
ings, complete ordering data on these 


No Blinking 
Seen Ce eee : . 2 4 devices, designed for use in indus- 
re IVI ry — IV RMS — : ; : trial and airborne systems. Pall Corp 
All 3 Channels CIRCLE NO. 413 ON PAGE 174 
THREE DC AMPLIFIERS 
HIGH INPUT IMPEDANCE : 
AUTOMATIC DECIMAL POINT Phase-Locked-Loop 
ONLY 3%” RACK SPACE Discriminator 
N 1 925- 
ae ee New 8-page brochure describing 
DECADE TIME BASE ~ new company phase-locked-loop(p- 
No Adjustments ONE HAND 1-1) discriminators for telemetry 
STABILITY — 1 Part In ground instrumentation, features 
10°/Day; 5 Parts in 108/Week PORTABILITY section on p-1l-1 characteristics and 
advantages in FM demonstration; 

gives description and specs of tran- 
sistorized and 165 vacuum tube p-1-1 
discriminators. Electro-Mechanical 
Research. CIRCLE NO. 414 


Write today for complete specifications on the Model 925 or 
Model 925-R (Rack Model) — the ideal instrument for laboratory 
or industrial applications. 


Scientific & Test Instruments 


Second revision of 48-page con- 
densed catalog with 100 illustrations, 
describes company instruments and 
systems widely used in the field of 
scientific measurement, recording 

C ; see and testing. Typical product page in- 
ERIE-PACIFIC, DIVISION OF ERIE RESISTOR CORPORATION cludes photo, concise description, 
en | primary specs and handy reference 
to more product data. Minneapolis- 
Honeywell Regulator Co. NO. 415 


> South Weber ay, Haw rne, Ua 
CIRCLE NO. 150 ON PACE 174 
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Visit our Booth #85 Mecise 


at the ISA Show 


next month fy 


rf 


SS 


In a wide variety of forms and shapes of 
stainless steel, nickel, nickel alloys, super 
and ‘‘exotic’’ alloys—also in precious metals 
and alloys: 

# Capillary and Hypodermic Tubing 

s Glass-to-Metal Sealing Alloys 

# Clad Metals and Composite Wir2s 

s Fabricated Specialties 

And a complete line of seamless, welded, 


and drawn tubing up to 1” O.D. 
Write for Bulletin No. 12 


MALVERN, PENNSYLVANIA 


CIRCLE NO. 151 ON PAGE 174 
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The most important element in any flow measurement or 
control system is the primary transducer. Start with a good 
signal and the final readout or control will be good. And, 
as many users are finding, a good way to start is with Cox 
Turbine Flowmeters. Here’s why — 
Signal output versus flowrate is extremely stable and is 
+1/4% or better of actual flowrate with rangeability as high 
as 65:1. Besides, Cox turbine flowmeters are rugged .. . 
usable with most' fluids at extremes of temperature and 
pressure . . . and are easily disassembled for cleaning in a 
matter of seconds without affecting calibration. To insure com- 
plete system accuracy, Cox also builds auxiliary readout and 
control equipment. 
For more information write Cox Instruments, George L. 
Nankervis Company, 15300 Fullerton Avenue, Detroit 27, 
Michigan. 

Write for Handbook on Cox Turbine Flow 

Measurement and Control Systems No. 3000. | cs 


GOK] inSTRUMENTS 


GEORGE L. NANKERVIS COMPANY 
Representatives in principal cities. 
Subsidiary of PENINSULAR METAL PRODUCTS CORP. 
See Our Display at Los Angeles Conference—Booth 453 
CIRCLE NO. 152 ON PAGE 174 
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Thermistor/Thermocouple 


New thermistor/thermocouple sys- 
tem consists of 3 main elements: 
probes, thermistor controls and po- 
tentiometric indicator. Unit is a high- 
ly accurate, low cost means of com- 
bining continuous process tempera- 
ture control at various locations with 
indication at a central point. New 
bulletin available. Atkins Technical 

CIRCLE NO. 416 ON PAGE 174 


Differential Pressure Transmitter 


Highly detailed 8-page bulletin 
presents technical data, photos, sche- 
matics and performance specs on 
new differential pressure transmit- 
ter, a force balance instrument fea- 
turing calibration linear with eithe: 
differential pressure or flow and 
servo-powered indication. Taylor In- 
strument Cos. CIRCLE NO. 417 


Hydraulic Control Pilot 


Two-page catalog sheet describes 
new hydraulic control pilot for ex- 
tremely accurate control of dia- 
phragm valves. Operating on city 
water supply or on light oil, spring- 
loaded diaphragm-actuated pilot 
combines fast response of a relay 
with stability of the wide propor- 
tional band controller. Atlas Valve 

CIRCLE NO. 418 ON PAGE 174 


Chromatographs 


Features of new company record- 
ers for lab gas chromatography ap- 
plications are discussed in new 2- 
page data sheet. Recorders have 2 
switch-selected ranges of 1 and 5 
mv; continuously adjustable span 
and zero dials; 1 sec balancing time; 
dead band of 9.15% on all ranges, 
external impedance of as high as 
10,000 ohms. Leeds & Northrup. 

CIRCLE NO. 419 ON PAGE 174 


Digital Module Chart 


New digital module selection chart 
features complete company line of 
digital classroom modules designed 
for group instruction in logical tech- 
niques, recent additions to 10 M« 
lines of lab and system modules, 
several low-cost quadruple flip-flops 
now available in the 500-kc line of 
system modules, and the latest cur- 
rent voltage calibrators and current 
drives for use in digital-type sys- 
tems. Digital Equipment Corp. 

CIRCLE NO. 420 ON PAGE 174 





























BREWING & DISTILLING COMPRESSED GASES 
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For Research and Development in all Industries 


Oo L 0 LINEAR PROGRAMMED 
MODEL 500 Srici ieee GAS CHROMATOGRAPH 

The technique of linear programmed temperature gas chromatography combined with high temperature operation makes possible these 
previously difficult analyses: (1) wide boiling mixtures; (2) gases (Hz, Ov, No, CO, COo and light hydrocarbons); (3) trace quantities of high 
boiling residues in low boiling solvents; (4) correlation of retention times with analytical distillation data; and (5) temperature sensitive 
materials 

Two such analyses are shown below. Note that with programming, both separations required only one column. Without programming 
the methyl ester separation would have required a fixed high column temperature with a loss in resolution of the lower boiling components 
In the separation of gases at a constant column temperature, ethane, carbon dioxide and ethylene would not have eluted. To chromatograph 
this mixture at constant temperature, two columns and two samples are necessary 

With a Model 500, column scouting is easily performed because columns can be changed and baselines re-established in ten minutes 
Heating from room temperature to 300 C takes about 10-15 minutes (27 minutes to 500 C) and cooling back to room temperature takes 
about the same time. Model 500 has separate and independent temperature controls, each to 500 C, for column, detector, and injection 
port. In addition, eighteen linear heating rates from 0.29 to 42 C/min. provide a wide selection for optimum column conditions 


























CONDITIONS: 

COLUMN TYPE: 2 FT. SILICONE GUM RUBBER 

COLUMN TEMP. PROGRAMMED AT 5.6°C/MIN. FROM 75°C to 400°C. 

This is a typical programmed temperature chromatogram demonstrating oa 
separction of methyl esters with widely differing boiling points. Observe the 
sharp peaks, shaped nearly alike. 


CONDITIONS: 

COLUMN TYPE: 4 FT. MOLECULAR SIEVE SA 

COLUMN TEMP. PROGRAMMED AT 4.0°C/MIN. FROM 35°C TO 247°C. 

By programming column tempercture, Hz, Nz, O2:, CO, CO:, ethane, and ethy!- 
ene all separate on a single column in one run. Using the some column 
the programmed temperature technique works equally well for the seporotion 
of nitrous and nitric oxide in the presence of these gases. 


Similar analytical advantages with Model 500 apply to the other industries illustrated above 
Write for our bulletins on Model 500. These describe in detail all the specialized analyses 


Y F&M DF & M SCIENTIFIC CORPORATION, Starr Rd. & Rte. 41, P.0. Box 234, Avondale, Pa. COlony 8.2281 


CIRCLE NO. 153 ON PAGE 174 


August 1961, Vol. 8, No. 8 159 





Slurries, still bottoms, tall-oil resins? No trouble at all! The 
Brooks MagPnuTraX* is a thru-flow rotameter-transmitter. 
It has no elbows, pockets, or turns. Just a straight, clean, 
smoothly tapered metering tube and a float. « The 
MagPnutTraxX is available as either a pneumatic or an electric 
transmitter. Both are compatible with most receivers and 


controllers. It is also available as a dual-function instrument: 


you can have it with an independent alarm or integrator unit, 


in addition to the indicator/transmitter. These dual-function 
meters are assembled in a neat ‘‘double-header’’ package 
that can be installed as easily as a simple section of pipe. 


¢ Bulletins DS-361, 170 and 175 will give you detailed infor- 


BS 





mation. A word from BROOKS INSTRUMENT CO., INC. 


5108 W. VINE ST. ® HATFIELD, PA. 











you will bring them. 


*TRADENAME OF BROOKS INSTRUMENT COMPANY, INC. SA-2416 
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' new literature 


Semiconductor Strain Gages 


New catalog on 29 new semicon- 
ductor strain gages lists entire line; 
also gives indicating resistance, 
lengths, gage factors, curvature radii, 
temperature range, dimensions and 
prices. Micro Systems. NO. 421 


Synchronous Motor 


New synchronous motor, featured 
in data sheet, is ideally suited for 
“on-off” a-c servo applications where 
a 72 rpm speed and 1000 oz. in. 
torque are required. Can be started, 
stopped or reversed instantly with a 
single-pole, 3-position switch. Su- 
perior Electric. CIRCLE NO. 422 


Temperature Regulators 


New 8-page catalog contains com- 
plete engineer:ng information on 
company line of self or pilot-oper- 
ated temperature regulators from %4 
through 6” sizes. Cutaway pictures, 
dimensions, complete technical data 
included. OPW-Jordan. NO. 423 


Butterfly Valves 


New bulletin completely describes 
new designs in rubber seat butterfly 
valves; covers models from 3 to 144” 
and for pressures from vacuum to 
150 psi. Dimensional information 
also included. Henry Pratt Co. 

CIRCLE NO. 424 ON PAGE 174 


Level Controls 


New high-stability instrument of- 
fers Consistent accuracy and sensi- 
tivity up to 250 ft away from the 
sensing probe for liquid, solid or 
powder level control. New 4-page 
brochure gives detailed specs, in- 
cludes diagrams, photos. Fielden 
Electronics. CIRCLE NO, 425 


Photoelectric Counter 


Simple, low-cost general purpose 
photoelectric counter activates a sen- 
sitive relay, eliminating the need for 
amplification; makes possible tabu- 
lation of boxes, cartons, units, mer- 
chandise, people, etc. at areas remote 
from the readout device, or control 
where counting is not required. New 
product bulletin available. Veeder- 
Root. CIRCLE NO. 426 





When you can’t tell what will happen, 
Ektachrome ER Film protects you 


Out on the ranges, many things are being 
filmed today that are not subject to nice, 
convenient prediction for the guidance 
and benefit of the photographic crew. 

How bright will the flash be? Could be 
nobody knows because it has never been 
tried before. 

Will an event scheduled for sunrise 
come off an hour late with no opportuni- 
ty to readjust camera settings? Could be. 

Yet the affair is being run for the pur- 
pose of providing information from the 


color film. When the pressure is on and 
the question marks are large, the color 
film had better be Ektachrome ER. 

Ektachrome ER Film, Daylight Type, 
has an exposure index of 160; Type B, 
125. (It is still a little hard to believe that 
color film could be that fast.) Exposed 
on this basis, it gives high definition and 
color differentiation so vivid that those 
who have to reach decisions from look- 
ing at the results feel a surprising sense 
of accentuated perception. 


Equally important—perhaps more im- 
portant—is the way Ektachrome ER 
Film hangs onto its definition and color 
differentiation when circumstances foul 
up the calculated ideal exposure settings. 
Expose it at an effective index considera- 
bly above the recommended figures, and 
it will often take a corps of critics to de- 
tect the difference in results. Remember, 
too, that tolerance to overexposure is 
likewise handy. We have seen Ekta- 
chrome ER Daylight Type footage shot 
at effective exposure index as low as 24. 
With compensation in the first develop- 
ment, it shows only a tiny difference in 
color balance as the only evidence of 
maltreatment. 

One more point is worth noting. Both 
types of Ektachrome ER Film and Ekta- 
chrome Reversal Print Film can be 
processed in exactly the same way. Fur- 
ther, if you don’t want to do it yourself, 
processing is now widely available. 


EASTMAN KODAK COMPANY, Photorecording Methods Division, Rochester 4, N.Y. 
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ABOUT TELEDYNE AND TELEFLIGHT PRESSURE SYSTEMS 


Taber transducers probe rocket 
engine performance at Bell 


The ruggedness, reliability and versatility of Taber Teledyne pressure 
transducers are amply demonstrated here. In this Bell Aerosystems’ 
rocket engine test, six Taber bonded strain gage transducers are measur- 
ing chamber, hydraulic, valve actuation, tank, fuel and oxidizer pressures. 


Three of the instruments (C, D, and F) have been in service at Bell 
for more than 7 years! The others are more current compact designs. 


Taber transducers are available in a wide variety of models for 
test, ground support and airborne applications in pressure ranges from 
0-50 to 0-10,000 psi. High frequency response, minimum hysteresis, 
infinite resolution and low sensitivity to temperature effects, vibration 
and shock are among their many plus features. 


“’ illustrated literature, attach this coupon to your letterhead and 
mall. 


TO: TABER INSTRUMENT CORPORATION 
AEROSPACE ELECTRONICS DIVISION SECTION 241 
107 Goundry Street, North Tonawanda. N. Y. 


ee ee Seen eRe . ; : ' 
a detailed informa aber Teledyne and Teleflight bonded 
rain yagve ore t ‘] 
rain gage | 


name 


company 





address 








city Sn tt - = a __State_ 
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Split-Body Control Valves 


New 16-page bulletin on construc- 
tion and operation of company’s 
single-seated, split-body all-purpose 
control valves, points out numerous 
maintenance saving features of split- 
body design with seat ring that drops 
out when body halves are separated 
Complete specs, ordering informa- 
tion, valuable valve sizing formulas 
included. Conoflow. CIRCLE NO. 427 


Servo Repeater 


New servo repeater introduced in 
spec sheet, is a 2-speed servo system 
which, when used with appropriate 
synchro-transmitters, provides digi- 
tal coded contact closures corres- 
ponding to the angular position of a 
remote shaft. Typical applications, 
drawing, and complete specs in- 
cluded. Datex CIRCLE NO. 428 


Annunciator Window Bezels 


Two-page bulletin illustrates and 
describes new annunciator snap-on 
window bezels which permit instant 
bulb and nameplate changing with 
out tools, also provide easier, non- 
glare viewing angle. Panellit/ISI 

CIRCLE NO. 429 ON PAGE 174 


Panel Meter 


Data sheet covering new 412” rect- 
angular panel meter, contains pho- 
tos, features, outline drawings, 
standard specs and modifications 
available. Sheet also lists the 95 
standard models of voltmeters, am- 
meters, milliammeters and micro- 
ammeters, all avaliable on 30-day 
delivery. Helipot/Beckman Instru- 
ments CIRCLE NO. 430 


Digital Instrumentation 


New 2-color, 20-page catalog com- 
plete with price information and lo- 
cation of representatives, describes 
company’s high-speed solid-state and 
vacuum tube electronic counters, 
timers, preset counter-controllers, 
decade counting units, readouts, 
printers and frequency measuring 
instrumentation. Computer Measure- 
ments Company. CIRCLE NO. 431 


Precision Drive 


Miniature dual speed drive which 
meets the need for a low cost minia- 
ture precision gear reducer, provides 
positional accuracy of 12 minutes of 
arc, precise and repeatable position- 
ing of rotary components such as 
potentiometers, resolvers, synchros 
New bulletin available. Technology 
Instrument Corp. of Acton. NO. 432 





Efficient and Practical .. . 


efrigerated Air Dryers 
... Los Angeles ISA Show 





The Hankison 
F-100 Refrigifilter 
is a completely self 
contained unit and 
installation is ac 
complished without 
the use of special 
tools. 


‘i 

“Packaged Protection” 
The Hankison Refrigifilter was introduced several years 
ago and received instant acceptance as a reliable means 
of compressed air dehydration. Now it’s in use through- 
out industry, wherever large volumes of micro-clean, 
dehydrated, oil-free compressed air are required. The 
F-100 Refrigifilter has a rated capacity of 100 SCFM 
at 100 PSIG and 100°F inlet air temperature, delivers 
a -10°F atmospheric dew point, combines the functions 
of a filter, separator, condenser, heat exchanger and 
automatic trap in one compact, ASME Coded “‘package’’. 











In the installation at right, at a leading steel company’s 
plant, the Model F-100 Refrigifilter is dehydrating the 
compressed air supplied to vital air valves which operate 


huge precipitators. 


= 
a a 


caahie x : 
“et - SEE THESE UNITS There’s something here that interests me. Please send me more information about 


IN BARTON SALES CO.’S Hankison Refrigifilters for the best 
- BOOTH 655 results in compressed air dehydration. 


LA. ISA SHOW 
a 3 NAME 
If you do not plan to attend the show, COMPANY _ 


or if you would like advance inform- STREET 
ation.on the Hankison products being city 
exhibited . . .. 
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HASTINGS 
MASS FLOW 
MONITOR | 


VARIABLE RANCE 


"i 


| 


This HASTINGS MASS FLOW MONI- 
TOR represents the latest developments 
in electrical measurements of predeter- 
mined air or gas flow rates. Operating 
on the time proven principle of the 
HASTINGS PATENTED THERMO- 


PILE, this monitor features: 


®@ Standard flow tubes for ranges from 
50 to 200,000 STD cc/min. 

@ “Correct” flow rate readings 

® Remote indication, control, and re- 

) cording 

@ Center reading indicator 

® Adjustable sensitivity 

@ Extreme sensitivity to low flow rates 

® High overload capacity 

® Negligible pressure drop 

®@ Flow is a mass flow measurement 

@ Quick resetting for different flow rates 


® Cabinet or rack panel mounting 


The NEW HASTINGS MASS FLOW 
MONITOR is composed of the power 
supply with the indicator and the flow 
tube which contains the fully compen- 
sated HASTINGS THERMOPILE. The 
flow tube can be installed directly in 
the line wherever convenient. 


for more detailed information send for 
Specification Sheet No. 503 and for full 
information on HASTINGS complete line 
of vacuum instruments send for Catalog 


No. 300. 


HASTINGS-RA YDIST, Inc. 


alolul lie Man Ala alle) PArk 3-653! 
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. . . the mest sensitive vernier pressure regulator ever designed to set exact 
pressure in non-flow or trapped systems using air or other gasses. 

By varying volume to regulate pressure, the Vernator is used in calibrating mano- 
meters, dead weight testers, precision gages, barometers, transducers and other 
precision test equipment over a dynamic pressure range of 0-500 psi. Replaces 
expensive complex valving systems and conventional regulators in many applications. 
Because of the unusual principal employed the Vernator can also be used as a 
vacuum or pressure generator over a limited range. 


WRITE FOR COMPLETE INFORMATION TO: 


! Limited Distributorships Available | 


stromics 666 West Harvard Street 


Glendale, California 
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TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





Uy 

| ANY * 
, LIQUID : 
a « 
Also gauges for: var hee Ils 


Barome.. Pressure (Mercury Column) 
USE 
Absolute Pressure (Mercury Column) STREAMLINE YOUR US 
Pressure and Vacuum . OF INSTRUMENTS 
Differential Pressure Shown above is famous 
Inclined Manometers for draft, , reece naps ed cor 
F s riers ve a usta e 
pressure or differential pressure. ; aos dar Guana aenee 


SEND FOR BULLETINS tion of oscilloscopes, 














THOUSANDS OF SATISFIED USERS 


UEHLING INSTRUMENT CO. woe’ FomnenT 


463 GETTY AVE., PATERSON, WN. J. ree 
CIRCLE NO. 160 ON PAGE 174 CIRCLE NO. 


Glendale 1, California 
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You can’t see 
a .0O1”.... 


without the aid of special magnify- 
ing lenses like those used by the GC 
Recording Chart Inspector in the 
picture above. 

These are the grid line calibra- 
tion tolerances worked to in all 
GC recording charts to make sure 
the chart you buy from us will give 
you the right answer all the time. 

Take rigid inspection standards 
like these and add repeated paper 
and ink tests, continuous humidity 
control in production and storage 
areas, and speed of printing and 
delivery—you’ll see why more than 
5,000 chart users rely regularly on 
GC for quality and dependability. 

More than 15,000 different chart 
types are stocked at GC. We also 
design and print charts for any 
special purpose you may have. 

Let us send you our new complete 
stock list. 


= Visit Booth 927 
Los Angeles 


q 


RECORDING 
CHARTS 








Distributed by: 

TECHNICAL SALES CORPORATION 
189 Van Rensselaer St., Buffalo 10, N. Y. 
A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 
Buffalo 10, N. Y. 
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Filter-Regulator 


New high-capacity, low-droop fil- 
ter-regulator with one-piece pres- 
sure-reducing and relief valve that 
provides tight dead-end shutoff, is 
introduced in new bulletin. At 100 
psig inlet and 20 psig outlet pres- 
sures, unit’s capacity is 14.75 scfm 
with only a 1-psi droop. Kieley & 
Mueller. CIRCLE NO. 433 


Heating Furnace Controls 


New 24-page catalog—virtually a 
treatise on automatic control for 
open-hearth furnaces, glass tanks, 
reheating and annealing furnaces 
and soaking pits—contains 50 photos 
and diagrams of installations; also 
features detailed discussions of vari- 
ous types of control subsystems, 
GPE Controls. CIRCLE NO. 434 


Precision Switches 


New 4-page folder on precision 
switches for high-temperature loca- 
tions describes several switch types 
for precision snap-action switching 
in both high and low temperature 
extremes; includes some _ designs 
with a range of —321 to +1000°F 
Micro Switch/Minneapolis-Honey- 
well. CIRCLE NO. 435 


Thermoelectronics 


Illustrated 4-page bulletin de- 
scribes rapid, accurate and compact 
thermoelectronic self-balancing in- 
dicators and indicating controllers 
for a wide variety of industrial proc- 
esses; contains operating principles, 
2 or 3 position control features, ap- 
plications and special design features 
of the two models; potentiometer or 
bridge. Thermo Electric. NO. 436 


Foil Strain Gages 


General purpose types of foil 
strain gages for static and dynamic 
measurement to approximately +200 

F are comprehensively covered in 
10-page fully-illustrated catalog. 
Complete specs and special technical 
data section are included. Allegany 
Instrument Co. NO. 437 


Pressure Transducer 


Capabilities of new shunt-com 
pensated pressure transducer, out- 
lined in 2-page bulletin, include 
pressure ranges from 0-15 to 0-99 
psi absolute. Operable temperature 
range is from —100 to +300°F; out- 
put is 50 mv. Consolidated Electro- 
dynamics. CIRCLE NO. 4388 


Every user of 
Oscillographs 
should have this 
FREE PORTFOLIO 


RECORDING 
CHARTS 


This portfolio, yours for the asking, 
tells eight ways you’ll benefit by 
standardizing on GC direct-writing 
charts. It holds a sheaf of samples 
to give you the ‘“‘feel’’ of the ultra- 
smooth, specially milled paper on 
which GC Charts are printed. On 
the back is a handy guide for order- 
ing the GC direct-writing charts 
that will meet your needs. 


For unique convenience, you can 
place a single order for a whole 
year’s supply of GC direct-writing 
charts specifying periodic ship- 
ments to meet your needs. Right 
now, get the complete story. Write: 


RECORDING 
CHARTS 








Distributed by: 

TECHNICAL SALES CORPORATION 
A Subsidiary of: 

GRAPHIC CONTROLS CORPORATION 
ra——- Use This Coupon-—-—-—4 


| TECHNICAL SALES CORPORATION 
| 489 VAN RENSSELAER ST, Dept. 1S 
BUFFALO 10, NEW YORK 
Please send me your new portfolio of infor- | 


mation and samples of GC direct-writing | 
charts. No charge or obligation, of course. 
Name___ 

 —— 


Address__ 
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DOLLINGER 
DRY FILTER 
Specialists 
for 39 years 


LOW PRESSURE 
PIPE LINE 
FILTERS 


DOLLINGER STAYNEW LOW PRES- 
SURE FILTERS are specifically de- 
signed to protect the delicate or- 
ifices of precise air-operated in- 
struments from clogging caused 
by dirt and oil. Features highly- 
efficient (5-6 microns) filtering 

. radial fin, single bolt con- 
struction .. . lightweight die cast 
aluminum housing. Several mod- 
els available for up to 150 p.s.i. 
Consult your local Dollinger rep- 
resentative or write for Data 
Sheet CPHB-4D. Dollinger Cor- 
poration, 104 Centre Park, Roch- 
ester 3, New York 











Instantly calculates scale 
forolala:ia-tielami:lontela-milels 

adapters of different lever 
lengths—set it and read it 

Provides automatic selection of proper 
torque wrench for adapters and/or 
olde) ol-1m@-lercleh(-ia-meemelom citame lh actamlelaelers) 
wrenches 


Sent.free pon re 


PA. [S7urTevanT/co. 


ADDISON ILLINOIS 
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__ <r DOLLINGER 
Fi rers> 
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“STANDCO” 





VIBRATING REED 
FREQUENCY METERS 


HERMETICALLY SEALED 


and Ruggedized 
342” and 212” Sizes 
Meeting all MIL Specs 


Normal Frequencies 
25, 50, 60, or 400 Cycles 
Special Ranges 
from 15-1500 cycles 
ALSO IN OTHER TYPES 
PANEL MOUNTING: 312” Flush Bake 


lite. 


SWITCHBOARD MOUNTING: 714” 


square semi-flush 


” 


round surface, or 412 

cases. 

PORTABLES: In large or small cases. 
Booth #213 ISA Show Los Angeles 


HERMAN H.STICHT CO., INC. 
27 PARK PLACE, NEW YORK 7, N.Y. 
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new literature 





Surface Measurement 


New six-page illustrated catalog 
describes two models of portable in- 
strument for measurement of sur- 
face microfinish on metal, plastic, 
glass or other materials regardless of 
shape or composition. Both units 
can be used at the production ma- 
chine as well as at quality control 
and inspection stations. Brush In- 
struments/Clevite Corp. NO. 439 


Recording Wave Analyzer 


New vibration analyzer performs 
complete waveform analysis over 
the range 20 cps to 20,000 cps. It 
measures the amplitude of all the 
frequency components in any wave- 
form, records them on a built-in 
strip chart recorder. New 4-page 
bulletin includes typical applica- 
tions, descriptive data, and specs. 
OPTRON Corp CIRCLE NO. 440 


Precision Potentiometer 


New 2” precision potentiometer 
that can be tapped and phased in the 
field for fast and easy modification 
is featured in spec sheet. New unit 
is of modular design with each in- 
dividual cup self-contained. Precis- 
ion machined housing provides great 
flexibility in stacking. George Rat- 
tray & Co./Instruments for Industry 

CIRCLE NO. 441 ON PAGE 174 


Valves 


New addition to Zero Governor 
Series 166 is available in 1% and 2” 
sizes, screwed body and 2”, 125-lb 
ASA flanged body constructions; 
maximum inlet pressure: 20 psi, re- 
duced pressure range: —1 to +1” 
W.C. and +1 to 4” W.C. Fisher 
Governor CIRCLE NO. 442 


Rotameters 


New 20-page fully-illustrated cat- 
alog describes complete company line 
of glass-tube varea-meters. Con- 
tains information on industrial ap- 
plications of rotameters, features of 
the entire line and details of several 
tube and float types now available 
Wallace & Tiernan. CIRCLE NO. 443 


Strain Gage Logging 
and Plotting System 


To aid in data acquisition, new 
bulletin illustrates several digital 
services for use as additional out- 
puts to the standard company sys- 
tem. Featured is basic multichannel 
strain gage logging and plotting sys- 
tern with digital and analog outputs. 
B&F Instruments. CIRCLE NO. 444 








HIGH 
PERFORMANCE 


LO) @) 5 Ee Bey | 


GAS 


CHROMATOGRAPH 
priced from $680 


YOUR BEST CHOICE IN GAS CHROMATOGRAPHY 


Wide temperature range, to 300°C. 
To 350°C at small extra cost. 
Highest performance, with choice of 2 or 4 element filament 
detectors, or thermistor detectors. 
Extremely stable — either manual temperature control or 
automatic electronic temperature control. 
Reproducible sampling with precision gas sample valve. 
Programmed column attachment. 
Prefractionation, pre-concentration, column switching. 
Two column series system. 
Independently controlled boost heaters for injection block and 
sample outlet fittings. 
Highest quality construction, low maintenance. 

WRITE FOR ADDITIONAL INFORMATION. 





ON DISPLAY 
ISA SHOW L oO = ie Cc oO LOE ENGINEERING COMPANY 


BOOTH 96 2092 NORTH LINCOLN AVENUE, ALTADENA, CALIFORNIA 























Lock your hazards in a 


SOLID-WALL 
CHAMBER 


i 
and gage safe! 
folalemelaa'iaeli-t| 


with JERGUS 
MAGNE 
GAGES 


Jerguson Magnetic 
Liquid Level Gages 
give you absolute 
safety when dealing 
with problem liquids, 
toxic gases and cor- 
rosion. You com- 
pletely eliminate the 
dangers inherent in 
glass, its gaskets and 
threaded connec- 
tions . . . for you 
lock your hazards in 
a solid-wall cham- 
ber, flanged to the 
vessel being gaged. 


the only gage 
of its type! 


unique sofety design 
prevents gases from 
escaping 





measuring device is 
inside the stainless 
steel chamber 


scale is mounted 
outside the chamber; 
magnetically actuated 
through the chamber 
wall 


level is accurately 
shown in red, con- 
trasted with silver 
above 


job designed, correlat- 
ing pressure, tempera- 
ture and specific 
gravity 


four different models 


@ available with electric 
clarms 
for liquid level and 
interface indication Potented 


For complete data 
write for Catalog No. 388 





This quarterly journal of instrument engineering 
contains information of latest developments. | 
It is available post free on request — ask to be put JERGUSON 
on the mailing list. pose on rae 
MUIRHEAD INSTRUMENTS INC., 441 Lexington Ave., New York 17, N.Y., U.S.A. Telephone: Murray Hill 2-6131 Observation of Liquids and Levels 
canna JERGUSON GAGE & VALVE COMPANY 


MUIRHEAD INSTRUMENTS LTD., Stratford, Ontario, Canada. Telephone: 271-38 | 
MUIRHEAD & CO. LIMITED, Beckenham, Kent, England. Telep/ Beckenham 4888 100 Adams Street, Burlington, Mass. 
Offices in Major Cities 
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Varian protects 


hydrogen brazing SPECTRA 


operations with PRITCHARD Visit Our Booth 
J-W gas detector a ee 


No. 705 — ISA Show 
PHOTOMETER 


Containing seven electrical ranges plus OFFERS 


seven neutral attenuation ranges, the 


SPECTRA Pritchard Photometer reads WIDER 


a wider range of brightness than any 


other instrument in the field of BRIGHTNESS 


photometry. Polarized lightis as 
accurately measured as unpolarized RANGE 
light since there are no reflecting 
surfaces in the measuring beam. 
am lelelidielame- Mm die(-Melalelia-) 
of view angles is available 








through the use of 

five interchangeable 
mirror apertures 

This meter has 

ol Tolelaalomr- Maar} ie)an cele) im iely 
research scientists in 
visual psychology 
Falemilleiasliar-télela 


. ° y ° . engineering 
Construction of Varian Associ- 


ates backward wave oscillator ~< 
tube involves brazing two copper Ph 
tubes with silver eutectic. In the Write for descriptive literature and s itjcati 
operation shown an oxygen flame =a L Oe ROM - 1 4-3 —9-¥ -1 o fo} =] 


in a hydrogen atmosphere flows 837 North Cahuenga Blivd., HollyWood-38 @aliforn:: 
the eutectic. 


Weight 9 Ibs. 


CIRCLE NO. am ON PAGE 174 


Varian protects against a build- 
up of an explosive gas mixture in 


ne ag Hn Foy en ae MD pres-SURE-blocks—DESIGNED for 


tem. The indicating 


unit (model RV, Ti y QUICK Assembly and EASY Changes 


shown at right) is 


situated in a central 
lace ¢ itors - ANY NUMBER OF CIRCUITS — pre- 
sth ind mon _— assembled lengths of 20 snap fit circuits 
nine work stations =~ (1-1/8” w. x 63/64” h.). No single 
automatically at four ee : pieces to handle, pul! off or add circuit 
minute intervals as ’ groups as needed. Single snap-on end 
7P we section completes block. 


HAND ASSEMBLED without hardware; 
only 2 parts to handle; use mounting 
screws only every 12 circuits. Channel 
mounting also available; integral or sep- 
arable marking strips. 

Venew's eupmeeie ges Citector ¢ LARGER CAPACITY IN LESS SPACE—#22 
system was designed to custom thru #8; conservative 750 volt A.I.E.E. 
requirements. If you have an ex- ; rating eee Choice of contacts (7/16” 
plosive gas hazard in your opera- o.c.) for stripped or terminal-ended 
tions, contact Johnson-Williams wires (can be combined in single 
for information on standard models ‘ block). 

and J-W engineering service on LENGTHEN IN SERVICE without removing 
gas warning systems. mounting screws or losing contact space. 


vncinetiall 


Quickest to Handle. 








USE FEWER CIRCUITS by grouping com- 
mon wires—decrease jumpering; no une 


iy Johnson- ~ used contacts. 
ap Williams, Inc. Tubular contacts listed by UL. 
. Blocks listed for 600 volts by 
. Palo Alto 14, California CSA. U. S. Pat. No. 2,922,139 
Reece Simpiest to Mount and Extend. 

Leadership in explosion prevention Write for Bulletin 1-8. 
sence 1927 BUCHANAN BUCHANAN ELECTRICAL 
Canadian customers please write: : we Us PRODUCTS CORPORATION 
HILLSIDE, NEW JERSEY 


Safety Supply Co., Toronto, Ont. 
Fleck Bros. Ltd., Vancouver, B. C. In Canada: ESNA CANADA LIMITED, Toronto 16 
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Pressure Measurements 
Four-page bulletin outlines fea- 
tures of a new pressure measuring 
instrument which can be used as a 
low pressure deadweight gage or a 
high range differential pressure 
manometer. Working pressure rat- 
ing: 2000 psi for standard model with 
higher pressure models available. 
High accuracy is due to new princi- 
ple of operation. ToPaz. NO. 445 


Low Pressure Cell 

Highly accurate explosion-proof 
low pressure cell for pressure meas- 
urement applications has unique fea- 
ture: zero and range adjustments 
are easily accomplished under all 
operating conditions since these ad- 
justments are external to explosion- 
proof case, can be made without 
breaking seal. New 2-page bulletin 
available. International Resistance 

CIRCLE NO. 446 ON PAGE 174 


Automatic Titrators 

New 8-page bulletin describes in 
detail company line of spectrophoto- 
metric and potentiometric titrators 
and their applications. These instru- 
ments are equipped for those titra- 
tions providing potentiometric end 
points from the 4 general classes of 
acid base, oxidation reduction, pre- 
cipitation and complex formation 
E. H. Sargent & Co. CIRCLE NO. 447 


Pressure Potentiometers 
Complete line of new miniaturized 
pressure potentiometers offer ex- 
ceptional convenience in the use of 
high output transducers over the 
pressure spectrum of 0-10 to 0-5000 
psia. Of the same small weight and 
body configuration, all models are 
capable of the performance and re- 
liability required in advanced mis- 
sile and space vehicle applications. 
TransSonics. CIRCLE NO. 448 


Ultrasonic Transducers 

One-page flyer provides specs and 
description of 2 inexpensive remote 
control ultrasonic transducers, one 
for in-door use, the other, a water- 
proof type for outdoor applications. 
Uses include burglar alarm systems, 
ultrasonic carrier frequency com- 
munication, short range distance 
measurement (sonar, air) of objects 
and proximity detectors. Massa/ 
Cohu Electronics. CIRCLE NO. 449 


Air Control Valves 

Three new 4-way, high-speed, 
pilot-operated air valves, capable of 
filling and exhausting a 100 cu in. 
load chamber from 0 to 90 psi (100 
psi pressure) in 0.150 secs are illus- 
trated and described in new 4-page 
bulletin. Varied industrial applica- 
tions are given for each valve. Han- 
nifin Co. CIRCLE NO. 453 


quantities at remote electric utility 
substations and telemetering of in- 
formation in digital form to a cen- 
tral recording station. Monitor Sys- 
tems/Epsco. CIRCLE NO. 45) 


Turbine Flowmeters 

New 12-page bulletin with 39 illus- 
trations, describes broad line of tur- 
bine flowmeters for measuring flow 
rate and total flow, and for auto- 
matic process control in batching 
and blending systems. Cox Instru- 
ments/George L. Nankervis Co. 

CIRCLE NO. 450 


Continuous Level Gage 
New continuous level gage for use 
with liquids, granular solids, pow- 
ders and viscous fluids features no 
moving parts in tank, remote indi- 
cation up to 1000 ft, +1% accuracy, 
pushbutton multiple tank gaging 
with a single indicator and dial or 
digital readout. Magnetic Instrmnts. 

CIRCLE NO. 452 


Digital Data System 

Two-color, 2-page bulletin gives 
complete information on digital re- 
cording system for measurement of 
important variables such as voltage, 
demand, wattage, var and temp. 








TRACE 
HYDROCARBON 
DETECTOR 


Model 6500 


in) 




















Uy) 


@ The Davis Trace Hydrocarbon Detector accurately 
and continuously detects and measures such organic 
compounds as hydrocarbons, aldehydes, ketones, alco- 
hols, and amines. Based on a newly-developed flame 
ionization technique, this new detection unit features 
cubicle construction with indication and adjustable 
alarm functions. Recording is optional. 
@ A reliable, non-poisoning detecting method for most 
troublesome organic gases or solvents, the Davis Trace 
Hydrocarbon Detector incorporates a unique desensitiz- 
ing arrangement that permits handling of higher con- 
centrations (% by volume). 

A portable version, Model 650 is also offered. This 
compact unit is ideal for laboratory or field analysis. 


Model 6500 and Model 650 will be 
displayed at Booth 511, through- 
out the ISA Exhibit in Los Angeles. 


INSTRUMENT 


TK 


Division 


DAVIS INSTRUMENTS 


DIVISION OF DAVIS EMERGENCY EQUIPMENT CO NC. 
272 Halleck Street e¢ Newark 4, New Jersey 
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FR-500 
MODULAR 


Frequency-to-D.C, 
CONVERTER 


The new Waugh FR-500 is a modular 
frequency-to-d.c. converter designed to per- 
mit the monitoring or recording of signals 
from several sources simultaneously. 

Five converter modules mount in a 7x19” 
rack panel, with six converters on a 24” 
panel. 

Each converter produces three outputs pre- 
cisely proportional to the frequency of the 
a.c. input signal from flow sensors, tach- 
ometers, photo cells, electro-magnetic coils, 
or FM systems. Output may be read di- 
rectly on the panel meter. Pulse and d.c. 
outputs are also provided to drive oscillo- 
graphs, counters, and a wide variety of 
other electronic indicators, recorders or 
controllers. 

A power supply for up to 25 converters, 
and a master calibration oscillator, with an 
an accuracy of +.01% of reading fit on a 
single panel which can be mounted on 
the same rack as the FR-500. Individual, 
integral power supplies are also available 
with each module. 


SPECIFICATIONS 
Frequency Range 5 cps to 3.2 kc. (10 ke. 
available ) 
Input Amplitude 5 mv. to 100 volts 
Linearity 0.1% of full scale 
Ripple +0.1% full scale peak- 
to-peak max. 
Pulse Output 10 ma. into 250 ohms 
D.C. Output 0 to 5 volts 
Request Bulletin 112 for complete 
specifications 


Engineering 
Representotives 
in Principal 
Cities 


WAUGH 
ENGINEERING 
COMPANY 


7842 Burnet Avenue, Van Nuys, Calif. 
STate 2-1710 
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ELECTRICAL 


and 


INSTRUMENT 
ENGINEERS 


Graduate Electrical or Instrument Engineers with 

0 to 5 years experience in the design, installation 

and maintenance process control for rapidly ex- 

panding New England chemical company. Some 

experience in electronic instrumentation preferred. 
Excellent starting salaries and fringe benefits 
are among the best in the chemical industry. 
Pleasant New England environment. Interview 
trip and relocation expenses company paid. 

Send resume and salary requirements, in 
confidence, to: 


MR. GEORGE F. HENDERSON 


SHAWINIGAN 


RESINS CORPORATION 
Springfield 2, Massachusetts 


— ff» ™s 











SHAWINIGAN 
RESINS 














ELECTRICAL 
ENGINEER 


FOR CONTROL SYSTEMS 


The Standard Oil Company of Ohio is now 
looking for an electrical engineer whose work 
will initially involve: 


e Electronic controls and instrumentation for internal 
combustion engines 

e The development and construction of these controls 
and instruments 

e Applications of these control systems in the company’s 
automotive laboratories 

THE FOLLOWING PERSONAL QUALIFICATIONS ARE NEEDED: 

e B.S. degree in electrical engineering 

e Several years experience since graduation 

e An interest in and appreciation for automotive engines 


Salary will be commensurate with education, ability and experience 


Send detailed resume of your education, experience, and personal data to: 


E.B. GLASS, JR. 
Manager, Recruitment Division 
THE STANDARD OIL COMPANY OF OHIO 


1532 MIDLAND BUILDING, CLEVELAND 15, OHIO 





classified 
advertising 


POSITIONS WANTED: 90c per line, mini- 
mum three lines. Box number counts as 
one line. Payable in advance. No dis- 
count. 

POSITIONS OPEN, etc.: $2.00 per line, 
minimum three lines. Box number 
counts as one line. 

50 characters and spaces per line. 
DISPLAY AD (up to 449”): $18.00 per col- 
umn inch. Minimum 1 column inch. 
Other size ads—standard ad rates apply. 


Copy must reach the ISA Journal, Penn-Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 19, 
Pa., not later than 10th of month preceding date 
of publication. 








INSTRUMENT REPAIRMAN 


with industrial maintenance experience 
on variety of pneumatic instruments. 
Knowledge of electronics helpful. Age 
25-45. Rate $2.68 to $3.00 with differ- 
ential for shift work. Also liberal bene- 
fits in new industry. 

NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL CORPORATION 
P.0. BOX 831, HOPEWELL, VIRGINIA 








INSTRUMENTATION 
DEVELOPMENT 


Development Engineering Dept. 
of major chemical company seeks 
engineer to plan and develop in- 
strumentation projects. Midwest- 
ern location. 
Projects include the design, devel- 
opment and application of all 
types of instrumentation and con- 
trols to chemical and polymer 
rocesses. Previous, experience in 
laasamensens instrumentation de- 
sirable. 
Write to Professional Employment 
Manager. 


U. S. Industrial Chemicals Co. 
Division of 

National Distillers & Chemical Corp. 

99 Park Avenue New York 16, N.Y. 




















1961 SYMPOSIUM ON TEMPERATURE, 
ITS MEASUREMENT AND CONTROL 
IN SCIENCE AND INDUSTRY 


PR3 A 118 page digest of 226 papers pre- 
sented at this third sympusium in Colum- 
bus, Ohio March 27-31, 1961. The detailed 
digest covers papers on definitions of 
temperature, establishment of temperature 
scales, principles and application of vari- 
ous temperature measurement, special 
measurement methods, standards and cali- 
bration, and research progress. $5.00 
Circle No. PR3 on page 173. We will bill 
you later. 
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CONFERENCE CALENDAR 





AUGUST 1961 


August 22-25—1961 Western Electronic 
Show & Convention (WESCON), Cow 
Palace, San Francisco, Calif. Sponsors: 
IRE and Western Electronic Manufac- 
turers Assoc. Contact: Don Larson c/o 
WESCON, 701 Welch Rd., Palo Alto, 
Calif. 


August 28-30—2lst Annual Appalachian 
Gas Measurement Short Course, Uni- 
versity of West Virginia at Morgan- 
town. Contact: Prof. R. E. Hanna, 
Univ. of West Virginia, Morgantown. 


August 28-September 1 International 


Heat Transfer Conference, Boulder, 
Colo. Sponsors: 
RACE, 
rado. Contact: 
partment, 29 West 39th St., 
18, N.Y. 


ASME, AICE, ASH, 
AS, SAE and Univ. of Colo- 
ASME, Meetings De- 
New York 


SEPTEMBER 1961 


September 5-8—1l16th National Conference 
of the Association for Computing Ma- 
chinery and lst International Data 
Processing Exhibit, Statler-Hilton Ho- 
tel, Los Angeles, Calif. Contact: B. F. 
Handy. Jr., Litton Systems, 5500 Ca- 
noga Ave., Woodland Hills, Calif. 


*% September 6-8—Joint Nuclear Instrumen- 
tation Symposium, North Carolina 
State College, Raleigh, N. Carolina. 
Sponsors: ISA, AIEE, IRE. Contact: 
C. S. Lisser, Oak Ridge Nat'l Labora- 
tory, P.O. Box X, Oak Ridge, Tennes- 
see 


*September 11-15—ISA Instrument Auto- 
mation Fall Conference and Exhibit 
and ISA’s 16th Annual Meeting, Sports 
Arena, Biltmore Hotel, Los Angeles, 
Calif. Contact: John E. Witherspoon, 
7107 Penfield Ave., Canoga Park, Cal. 


*September 11-15—Marine Sciences Con- 
ference and 24th Annual Meeting, 
American Society of Limnology & 
Oceanography, Woods Hole, Mass. 
Sponsors: ISA, ASLO. Contact: D. D. 
Ketchum, Woods Hole Oceanographic 
Inst., Woods Hole, Mass. 


*September 20-21—-Joint Industrial Elec- 
tronics Symposium, Bradford Hotel, 
Boston, Mass. Sponsors: ISA, IRE, 
AIEE. Contact: W. M. Trenholme, 960 
Main St., Lynnfield, Mass. 


25-27-1961 National Power 
Conference, St. Francis Hotel, San 
Francisco, Calif. Sponsors: ASME & 
AIEE. Contact: W. F. Poynter, Federal 
Pacific Electric Co., 1872 Rollins Rd., 
Burlingame, Calif 


September 


OCTOBER 1961 


October 9-11—1961 National Electronics 
Conference & Exhibit, International 
Amphitheater, Chicago, Ill. Sponsors: 
AIEE, Illinois Inst. of Tech., IRE, 
Northwestern Univ. and Univ. of Ili- 
nois. Contact: N.E.C., 228 N. La Salle 
St., Chicago 1, Illinois. 


wxOctober 9-12, 1961—l11th Annual Instru- 
ment Symposium & Research Equip- 
ment xhibit, Bethesda, Maryland 
Sponsors: ISA, SAS, SAB, SEBM, ACS, 
AACC local chapters. Contact: Dr. J 
Sendroy, Jr., Naval Medical Research 
Institute, Bethesda 14, Maryland 


*Denotcs ISA Sponsored or Participating Meeting 


October 10-12—12th National ASA Confer- 
ence on Standards, Houston, Tex. 
Sponsor: American Standards Associ- 
ation. Contact: ASA, 10 E. 40th St., 
New York 16, N.Y. 


October 11—Fall Symposium of Institute 
of Printed Circuits, Sheraton-Chicago 
Hotel. Sponsor: IPC. Contact: R. E. 
Pritchard, IPC, 27 E. Monroe St., Chi- 
cago 3, Il 


October 11-13—Conference on Application 
f Digital Computers to Automated In- 
struction, Dept. of Interior, Washing- 
ton, D. C. Sponsors: System Develop- 
ment Corp. and Office of Naval Re- 
search. Contact: Washington Liaison 
Office, SDC, 1725 Eye St., N.W., Wash- 
ington 6, 


October 16-19—-2nd International Congress 
of Vacuum Technology & Technical 
Equipment & Instrument Exhibit, 
Washington, D.C. Sponsors: Interna- 
tional Organization for Vacuum Sci- 
ence & Technology and American 
Vacuum Society. Contact: L. E. Preuss, 
Edsel B. Ford Inst. for Medical Re- 
search, Henry Ford Hospital, Detroit 
2, Mich 


October 23-26—International Symposiu'm 
on Aero-Space Nuclear Propulsion, 
Las Vegas, Nevada. Sponsors: IRE, 
AEC and NASA. Contact: P. M. Uthe, 
University of California, Lawrence 
Radiation Lab., Box 808, Livermore, 
California. 


October 23-27-1961 Metal Show, Cobo Hall, 
Detroit, Mich. Sponsor: American So- 
ciety for Metals. Contact: J. C. Nelson, 
ASM, Metals Park, Novelty, Ohio. 


October 25-26—1961 Computer Applications 
gg Seemed Morrison Hotel, Chicago, 
Ill. Sponsor: Armour Research Foun- 
dation of Illinois Inst. of Technology. 
Contact: Benjamin Mittman, Armour 
Research Foundation, 10 W. 35th St., 
Chicago 16. 


October 26-27—Symposium on Instrumen- 
tation for Bio-Medical Research, Sher- 
aton-Fontenelle Hotel, Omaha, Neb. 
Sponsor: University of Nebraska, AI- 
EE, IRE. Contact: Harold G. Beenken, 
University of Nebraska College of 
Medicine, 42 & Dewey, Omaha 5, Ne- 
braska. 


October 26-28—1961 Electron Devices Meet- 
ing, Sheraton Park Hotel, Washington, 
D.C. Sponsor: IRE. Contact: Dr. M. 
Webster, RCA, Princeton, N.J. 


October 29-31—Fall Meeting-Fluid Controls 
Institute, Hotel Hershey, Hershey, Pa. 
Contact: Fluid Controls Inst., P. O. 
Box 667, Pompano Beach, Fla. 


NOVEMBER 1961 


November 2-3—10th Annual Instrumenta- 
tion Conference, Louisiana Tech, Rus- 
ton, La. Sponsor: Louisiana Polytech- 
nic Institute. Contact: G. J. Trammell, 
Instrumentation Conference, Box 255, 
Tech Station, Ruston, La. 


November 13-16—7th Annual Conference 
on Magnetism & Magnetic Materials, 
Phoenix, Ariz. Sponsors: AIEE, AIP, 
IRE, AIME and Office of Naval Re- 
search. Contact: P. B. Myers, Motor- 
ola Semiconductor Products Div., 5005 
E. McDowell Rd., Phoenix, Arizona. 


DECEMBER 1961 


December 12-14—Eastern Joint Computer 
Conference, Sheraton-Park Hotel, 
Washington, D. C. Sponsors: IRE, 
AIEE, ACM. Contact: Bruce Oldfield, 
IBM Corp., 326 E. Montgomery, Rock- 
ville, Md. 


MARCH 1962 


*™March 5-6—ISA Symposium on Advance- 
ments in Application of Fundamental 
Industrial Measuring Techniques, Phil- 
adelphia, Pa. Sponsor: ISA Philadel- 
phia Section. ontact: J. L. Serrill, 
Jr., Leeds & Northrup, 4901 Stenton 
Ave., Philadelphia 44, Pa. 


*March 14-16—12th Annual ISA Confer- 
ence on Instrumentation for the Iron 
& Steel Industry, Hotel Roosevelt, 
Pittsburgh, Pa. Sponsor: ISA Pitts- 
burgh Section. Contact: H. M. Gravatt, 
Allegheny Ludlum Steel Corp., Re- 
search Laboratory, Brackenridge, Pa. 


APRIL 1962 


* April 3—1l4th Annual ISA Instrumenta- 
tion Symposium, Hotel Essex House, 
New Jersey. Sponsor: ISA New Jer- 
sey Section. Contact: R. E. Hyer, 2 
Somerset, Chatham, N.J. 


* April 9-10—4th National ISA Chemical & 
Petroleum Instrumentation Symposi- 
um, Wilmington, Del. Sponsor: ISA 
Wilmington Section. Contact: Carl W. 
Sanders, E. I. duPont de Nemours & 
Co., Engrg. Dept., Newark, Delaware 


* April 24-27—ISA District III Southeast- 
ern Conference & Exhibit, Robert 
Meyer and George Washington Hotels, 
Jacksonville, Fla. Sponsor: ISA Jack- 
sonville Section. Contact: Charles 
Saunders, P. O. Box 565, Washington, 
Ga. 


*xApril 26-27—3rd National ISA Pulp & 
Paper Instrumentation Symposium, 
Jacksonville, Fla. (Held in conjunction 
with ISA Southeastern Conference & 
Exhibit.) Contact: Louis Good, Systems 
Service Corp., P. O. Box 952, Char- 
lotte, N.C 


* April 30-May 28th National ISA Sympo- 
sium on Instrumental Methods of 
Analysis, Daniel Boone Hotel, Charles- 
ton, W. Va. Contact: M. D. Weiss, 
Union Carbide Olefins Co., Charleston, 
W. Va. 


MAY 1962 


*May 6-93—5th National ISA Power Instru- 
mentation Symposium, Hotel Texas, 
Fort Worth, Tex. Contact: L. J. Mertz, 
Route 2, Box 320 B., Fort Worth, Texas 


*May 21-23—8th National ISA Aero-Space 
Instrumentation Symposium, Marriott 
Motor Hotel, Washington, D. C. Con- 
tact: Cyrus Creveling, Goddard Space 
Flight Center, Greenbelt, Md. 





LAST CALL FOR 





ISA, IRE, AIEE Joint Nuclear Instrumentation Symposium, Raleigh, N. C., Sept. 6-8 

ISA Instrument-Automation Fall Conference & Exhibit—1I6th Annual Meeting, Los Angeles, Calif., Sept. 11-15 
ISA, ASLO Marine Sciences Instrumentation Symposium, Woods Hole, Mass., Sept. 11-15 

ISA, IRE, AIEE Joint Industrial Electronics Symposium, Boston, Mass., Sept. 20-21 
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WOOQOe 


CONNECTIONS 


Only Swagelok has such a complete vari- 
ety of Bulkhead Tube Fittings. Standard 
Swagelok Bulkhead Tube Fittings include: 


Bulkhead Unions 

Bulkhead Adapters 

Bulkhead Male Connectors 
Bulkhead Swagelok to AN Unions 
Bulkhead Female Connectors 
Bulkhead Reducing Unions 


Swagelok Bulkhead Fittings are available 
in sizes for 1/16” through 1” 0.D. tubing 
and can make leak tight connections on 
a wide variety of tubing materials such 
as stainless steel, monel, Nylon, Teflon, 
glass, copper, steel, etc. 


Swagelok Bulkhead Fittings, like all 
Swagelok Tube Fittings, are available in 
any machineable metal or plastic to meet 
your particular requirements. 


Remember, whether you require fittings 
for the simplest application or the 
most demanding, whether it is 


unusual tubing material, unu- a) aa 


sual fitting material or unusual w 
fitting types, Swagelok Tube 
Fittings solve your problem. 





RIDE THE FREE 
SWAGELOK 
SHUTTLE BUS 


between downtown Los 


Angeles Hotels and the 4] 
1. S.A. Instrument- | 


Automation Conference 
and Exhibit to be held 
at the Sports Arena, 
September 11-15, 1961. 











CRAWFORD FITTING COMPANY - 








'/16” O.D. 316 STAINLESS TUBING 





























1/8" O.D. STEEL TUBING 


3/16" O.D. COPPER TUBING 
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1/4" 0.D. GLASS TUBING 
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1/2" 0.D. NYLON TUBING 





3/4” O.D. TEFLON* TUBING 
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1” 0.D. MONEL TUBING 


* Dupont Trademark 


TUBE FITTINGS SOLVE YOUR PROBLEMS 


884 EAST 140th STREET - 


CLEVELAND 10, OHIO 


CRAWFORD FITTINGS (CANADA) LTD., NIAGARA FALLS, ONTARIO, CANADA 





A Split-body Valve is not a “Specialty” 
... it is a practical, all-purpose control valve 


The Conoflow Series LB valve shown is handling 100 psi steam. This is not unusual. Actually, the vast 
majority of the thousands of LB valves in service are handling water, steam and other common plant 
fluids. In fact, more than 80% of LB orders call for standard cast steel or ductile iron construction. 


LB valves were selected because they give better control, greater depend- 
ability and unequalled maintenance savings, all at a low initial cost. 

More and more users are standardizing on the LB valve right down the 
line because they know that LB valves mean /ess downtime, resulting in a 
more profitable plant operation. 






Write for NEW Bulletin LB-4. Be convinced. 


st OFLOW CORPORATION = 


FOREMOST IN FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, PA. CC110R 





CIRCLE NO. 176 ON PAGE 174 














